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Seismology 


MSQ Siiiaia mwm, 

inMmnuL ciiHu Hurts to utnaiiu 

*2” wciSw” ww “° '““S 

*• 1 "* U 1 ' ?- 3 - Sup*.,, ]ij 

NI41l«n«M M, MmIo farlc, Ciliromli »«wi 

*< lutaAluon 

Ihn M folewM hYdroln.rwl iru la YtUo*- 
•Mt ltlonik hrk li nii/ tto lntiriMttoa or a 
"'•■■■I *»• ot nvlbMH.truiiu b,,,.. 

Soo i ooo ,rfW lh ?.“ , . llrB '■••“■font *m vUMn it, 
6oo.ooo>rw-«id uiiMitoM uuui. n« tt i 

S ,b * * arth ««t-‘ruidSr V | tlil 

?£.*?• i* 11 * udlla <700 alas* 

JJ2* lhl ^ Wmm ip*o. Fra 1971 
t*™** l>ril 1971 . 1 W thin to MnhMkw 

" z -' 1 locatod uurua ] to ot tha 
•id hlaui aria, In 1578, aanruoakaa 

‘-■“‘M Wrtl.ml m at ££ 
, ,‘* 5 **■ T “ aiUilo asuviti owu*u4 
VBU1 tha Mi or lot astir vllb lotaiui avarm* 

U» a*MU fir hour) occurring on Oolohir 2} an! 
lo*au*r 7. Tho lirfla.t „«i(, j.,, 
on ■cnilv II and at luav 1 huu vtrt h 

fc-i i" jJ D * Mrtlr *««. haat flu* in iha 

Hud toUino Bjlrslharmal faitura* bwu Inorla. 

*'*?"*• "rtMML irXvg.2£ 

talliUri oud Hullroni t«ena wr, «n„ . (H 
*'jd •tvllrena ana fuaiml*. vara r era ad, am 
*i|itil|(n Iprlivilj lodfipola flail ma killed 

•rtlilli SS!" 1 *! 1 ehPfl, * 4h Jui » ' 97? «on 

Sr jfi l ?=a? r “ aic < *■» oirlf 1978 lave] 

S.if?. 1 T " w« laofar.1 ,„„ u 

all « or Mrlbfuakaa ud (Mraaaod bydrothaiaal 
aatlellf at Krf Tnlcaeo I'^faata tut the . a i,_i 0 
«««t, ai». nSM praailaunf rrMaraV,,! 
PONUIIQ! IneraaiaJ ri«M Hoy r™ 

jsx& 

J •»».. fej. * J?Br lijM j 

1,1 *"• ■‘tan a « l'f.ar Kinil. 
”*1'-* 1 ** »«* IVE PICT It HIO-XUJ, 

P J aVl 

H. f. Ia-*i'.n (Hlintle c, MI , g 4fl . 

*"■*■» «»«■■;« - 

aluilai vara rairlaj om a, m raw l l.e aia- 
lli* rail CM 4l«l1< NI4-0 -< M eim. 

Til [rf V*'"* 1 *. 41 ,h * '*'* ,lrt ' ««« o» 

; m r 

MajSrl'i'* U " tK,n n with corril- 
poallnt Im.iaapt ||a*l .1 i rP |'j|l y 

*1" J 1 ' 1 "n h« tllrlldtJ ti |>a iraial rath 

• b-jgi II ifiwaf* la b. f*« lva i. Thiaa earl, a 

arilfllt aia alauaad an I of I ha B ralia-tf a . n 
llnaa alolloj. but cruital 

r ’W' 1 ”-* «• don. b , co J 

l|ll*l irnal Hu calm lar a n u abar u( m,,i- 
f,r * ••porta,* 

'“•l*" 11 * ilvalal thlchnaaa baiva.n 2 
J ka. IM* thin saute li iaa»;ia(a4 vi<h 

Ina, aapl liude a*bT*llr iHuilti, Th , 

aalraeilrHi llna uaa ahj, vunln a tril.n «i * 
tnhantaf Minailr ai»aa ly ia,|lLvjd., ,M T. rub 

• luM, Jkara I ha dau IntKpcitat (on Indtraifi 

a etuKal thirl.*.. „ a la . to,, 
fcc * 6 "'J* ■■•®elii«J arunt uiu i lc awaaliu 
«*T m *- to it. -7amt taTipoc- ^iI * D r 
high aa suite Mltnif. 7M f 

ll.u . iUm '■ , ’ w ««doc- ■ 

il.lcy ac Hu eld*, anal, n a raauli of 

Mm! lT% ** \ W r ,lQV opreadlag 

>. Caoptfa. Ida,. Xvd, fapar llltli 


W 7HE «*«IC OUST 
Dapartacnt, OUraratty 
•>f Cali/enila, Pa.li, California 95616) * 

* o saber or llU fi M „f aalaaJc rafimcti,® 

ffScKTESBSfeS 

IS* • of »»urcai ta obi.ialS,,;? 

Bj3r ,aaLf5 

da ” «»f“r U thicken with Us ca in 
,hf •"•*! la v.r, iuhU« oJ, 

v h '° 

=sra ■fcsrrSSSs^ « 
ffzr't t,Sr! sb wur 

•hr iMf-iorn UH .J'JrJTm ,0r 

r«iloi tenuoua. 0 ,h * cru *l 

'■•oph/i, Ma. Utt,, P, far ttuu 

THE ■»“ hantla 

mate MWiLiiw ? ,vl * ft *“ 

t»h»«, H. kf faiar S ‘2^; **?•. J- U 

r - »-«5bss 4; MM,y ‘ 

hlv.r Plain ,JJ'V Snaka 

•hoi. via wSSl ££2 mU *' Fift, “ 

dl»» me la of 300 eww, ««o to 

*0 .valuaca an avar.fl^ “ < ' d0,,n * «•• «!0d 
orpareat (/ atruaturi^f rh* 9 * v * ,w **r anjl 
••Ionic MOlltaJ c ™« «»■ tw 

lailonal Part , “" S ^ Wtav 

tho voll-knnw h^rocMmi r2.- * r “ * ncl « d «" 

•too. Hji local p„, 

■ lorao collanaa -■i '** l llrl ! Imtolaa, ate.) 
volcuin .7 "iwhio HUtlt 

to ahallov crj.t.1 •«• lhot«l 

cmaial acruetura (ot thl! taair 1 *"’ T" * vat *» #d 
r, « th« •• Ionic doc. aonlilj! 1 ®? U, «arpr.tad 
vat labia, n«af. wr fac, UJ K 

thick, 3.0 kn/. to 4 S "PPiootootaly 2 ka 

voathatad tbyqlit,. J! .*!; *“ ** «»iwaad of 

“■th VU labia v.l 2 clt|.I ^ 4 ^ thlck 

Wa and apparant Q'a af Jn J® *■* 

thoushi co renraaaat ek. 5 ° 1 aW * l4 “ *■ 

>Utwatm-Z !TgL* ‘opn—laaton « th . 
t«rra and poaalbl. p^Jj , ?! lte , fIov, > “oh Mow 
•oianorphie «-p.lval.n|!^(^ !T d Pr « c —bri. a 
•ppot-cnac that U tn *- 

tohts.og.ua,, ,. y ” bj • 1st a rail; 

4.0 bn/a to Tl 25. J * ta wl "Uy 

-*«h . 0 of Jol ni2L Y ^:" ata « S * thUl 
Molln,, ut ,tm hoi 2! ,r „; pp " r * "1*1 

J" Mlh thn-»d nL..J* htanltit tempos 1- 
thwgbL Co b, . ra» I 2‘!?’? “ ld# “- '• to 

that prsdacad 11,12,1“ ,l, "W ohnabna • . 

•"ho M tS^74S^22 a K y .: 1 . lle,e ^K.«lc , 

ho a major co,rtlw5?! y, ‘'** U »7 atm . 


vajoelty of 6.7 kn/s to b.8 ka/a and an apparant 
Q ol 300 i and (6) A total crustal thlcknaai 
of n43 la. Tho uppor-cruotol layer, i.i ko/i 
Co 4.0 kn/a, la thought to bo tha thocailljr 
altorad aquivalant of tho conclnaatal erylC«l | l n, 
haaaoant that la normally 15 km to 20 ba ihleb 
In tha aurrounding thormally undltCurbad Arrhiin 
cruat. An IntorpraCAtlao from thaao raaulLa 
auggaota that mafic nolta from tho mancla hiva 
panatrotad tha lower cruat vlihout alfnlflewi 
variations In tho voloclcy atructuro, but peoduea 
tho Min aourca of haoe that drive* Iha roUinlc 
•ad hydrotharna) ayatsna uf Yallouacona. TM 
high apparent attonuntlon and largo lotarol 
voloclcy variations In cha uppar-cruat ara C«o- 
a la tone with a modal In which partial fractloai- 
tlon, partial malting, and metamorphlai dlffor" 1- 
lsco tha original uppar-eruac to produce illicit 
nolci that vara aacrudod aa rhyolleao *oh 
flow tuffa aaroaa .tho Yollovacono Plataaa. 

This aalamlc modal lo consistent with tha avldance 
lor a ayscaaatlc nor thoas timed propogatlon of 
silicic volcanic cantata along tha Maura Soak* 
Uvar Plain to chair praaaot location heniith 
tha Ysllovatoua hydrotharmal ayataa> Vhll* 
thaaa findings do not bear directly on tho origin. 
«d aourca of tha boat, l.e, oantla pliaal, 
lithospheric faaturoa, Mntla radlogoostlc h*K, 
haaal llthoepherlc ahaarlng, otc. they provM« 
a conacralnt on tha coni Iguraeion and latiral 
oxranc of cruital lsyaci that raflaCt ibernii 
and ccmpMltlQaal boundaries. 

2. Caophya. Baa., Rad, Paper LB1531 

6970 Structure of the cruat and upper ranLie 
THE 1978 YELLW470NE-EASTERN SNAKE RIVER PUlN 
*I«IC PROmiHB EXPERIMENT: DATA AND U»EJ- 
WISTAL STRUCTURE OF THE YELLOMSTONE RESIOH 
J). H, Schflly (Department of Geology Mi 
Dtophydcs, University of Utah, Salt L»k» city, . 
Utah 841 |2J , R. b. Smith, L. W. Brail*, on 4 
J. Auorga 

.Eleven In-line refraction profiles, recorded * 

distences or 300 bn, end on* iilmutlidl f*n 
vore constructed frern data recorded 
station array In the Ynllovstona Nationil Par* 
area during tha 1978 Yellowstone-Snake R1v*r 
Plain seismic eiperiaient. Intarpretationi of. 
th* data suggest that the crustdl P-Mjva 
00 del for the fellows tone region fa character- 
lied by: (1) an averaged ID kn-thitk upper- 
erujUl layer. Y -6.U to/s; (21 eh average 
crustal veloclty^of 6.3 km/si and 13) 4 J* . 

cruital thickness of 44 km. Velocity Wdels ir« 
presented for profiles that emphas.iie the fpPf' 
crust and shovi 0} a decreasa In the depth l* . . 
the top of the upper-crustal crystalline basamen 
fruai S km In southwestern Yellowstone jjjr.li 
Perk to 1 to at the northeast aide of the 
stone Plateau, that 14 interpreted aa « proT" . 
sive thinning of the silicic surfac* uolcjnic 
layer to the norUieasti and (2) « Idfnce . for ■ - , 
large lateral Ihhomogenalty iht* r P rB “ d , t ?.2, |D 
Iw-valoci ty body. With a decrease of »l 
percent In P-wave velocity located beneath »« 
northeast corner of the Tel lows tone P 1 * 7 * 
lncv«locity sons coincides with_a local-M - 
residual gravity enosaly end Is located btn»‘ ^ , 
part of the SourCreek resurgent dome and pel 
the Hot Springs Basin,, tha largest hydreUW" 
System in followstona. Tha lOW-velpcity bcdyj| 
a oaiiowi depth lii the top of 3 tki and ■ , 

depth to tho bottoi of 9 ta and may rrP r «f l - . 
•one of partial melt. In comparison W™ ; . . ■ 
thermally undisturbed upper crust of the sur . 
round Uig Rocky Mountains' the upper crust *■ p |. 
norths* item Yellowstone Plateau appears *^,, 
ly Inhomogeneous In velocity and |*y*f • 

suggedtjng effects, of thermal and magnt*J"‘JJ ly 
sloa; whereas 'y» Wr chisl appears rtMt'f'’*. 
'.Ikowganeous;' • ■ ■ • 

, a; GBOphys. RBS.-, ToJ, Pqpor 181*97. 
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SMM Detects New Reactions in Solar Flares 

A gamma ray and neutron spectrometer instrument built 
si the University of New Hampshire under direction of Ed- 
ward L. Chupp has detected several Important new kinds of 
emissions from solar flares. The instrument was launched 
Feb. 14, 1980 on the Solar Maximum Mission satellite. 
Chupp reports that during a major flare on June 21 , 1980, 
his experiment made the first clear observations of neu- 
trons reaching the earth from a solar flare. 

Neutrons are neutral subatomic particles created In nu- 
clear reactions with flares. Free neutrons decay spontane- 
ously into protons and electrons in about 15 minutes, so 
only very high speed neutrons can reach the earth at all, as 
Bght lakes about 8 minutes to reach the earth from the sun. 

In the June 21 flare an intense burst of gamma rays, 
lasting about 1 minute, was followed by a 20-mln stream of 
neulrons. This particular Hare was probably the most In- 
tense to occur during this solar cycle. 

in another flare on April 27, 1981, Chupp's Instrument 
observed gamma rays with energies characteristic of sever- 
al varieties of nuclear reactions theorized but never before 
seen on the sun. These reactions are caused when protons 
moving at nearly the speed of light collide with other atoms 
In the solar atmosphere, Including nitrogen, silicon, magne- 
sium, Iron, lithium, and beryllium atoms. This provides valu- 
able clues about the abundances of different atoms in solar 
flares and the mechanism in which protons are accelerated 
to high speeds. A Japanese solar research satellite also 
observed this seme flare and confirmed many features of 
the observations .— PMB [Source; NASA] 8 S 

Geophysical Events 

This is a summary of SEAN Bulletin, 6(10), October 31, 1981, a 
publication of the Smithsonian Institution. The complete bulletin Is 
available In the microfiche edition of Eos, as a microfiche supple- 
ment, or as a paper reprint. For the microfiche, order document 
number E81-010 at $1.00 from AGU, 2000 Florida Avenue, N.W., 
Washington, D.C. 20009. For reprints, order SEAN Bulletin (give 
dales and volume number) through AGU Separates: $3.50 for the 
first copy lor those who do not have a deposit account; $2 for 
those who do; additional copies are $1.00. Order must be prepaid 

Volcanic Events 

Mt. St. Helens (Washington); Lava extrusion adds new 
lobe lo composite dome (see special report In Eos, Nov. 

17). 

Krakatau (Indonesia): Small ash clouds (entire report 
printed). 

Langlla (New Britain): New lava flow. Incandescent taph- 
m. ash emission. 

Manam (Bismarck Sea): Incandescent tephra, glow, ash 
plume. 
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Ruapehu (New Zealand): Increased seismicity; lower era- 
printed) emperalures: eru P ,,on expected (excerpt of report 

Sakurazlma (Japan): Frequent explosions, iwo Incandes- 
cent columns. 

Submarine volcanos (North Pacific Ocean): Observations 
at three sites summarized. 

Suwanosezlma (Ryukyu Islands): January-August 1981 
explosions tabulated. 

Etna (Sicily): Small plumes on satellite images. 

Soufriere de la Guadeloupe (West Indies): Temperature 
magnetic field stable. 

Atmospheric eitects: Aircraft and satellite data on strato- 
spheric ejecta from four eruptions. 

Seismic Events 

Earthquake Swarm 

Mehella Volcano (French Polynesia): Several months of 
increased seismicity (entire report printed). 

Krakatau Volcano, Sunda Strait, Indonesia (6. 10'S, 
105.42*E). All times ara local (QMT + 7 h). Explosions 
from Anak Krakalau resumed October 20 after several 
months of lumarollc activity. Guy Camus and Pierre Vincenl 
visited the volcano for 4 hours during the afternoon of Oc- 
tober 19 but noticed no premonllory activity. Explosions be- 
gan between 0300 and 0400 the next morning. From Ra- 
kala Island (about 3 km SE of Anak Krakatau). Camus and 
Vincent noted 19 explosions In the 2 hours just after sun- 
rise, before leaving the island. They had seen several oth- 
ers by mldaflernoon during discontinuous observations 
from a boat. Mosl were Initiated by a 'cannon-llke' explo- 
sion from the main cone, followed by convective expansion 
of the eruption column (typically to 400-600 m. but occa- 
sionally to 1 km in height). No noise could be heard on Ra- 
kata Island. The explosions usually lasted from one (o sev- 
eral minutes, but the last one observed by Camus and Vin- 
cent as they left the area began at 1511 and continued 
until 1525. Most ot the eruption columns were dark, con- 
taining abundant ash bul few blocks and no incandescent 
material. Water vapor could be seen condensing at the top 
of several eruption columns, and lightning was occasionally 
observed. Ash fell on Sertung Island, aboul 2 km W of 
Anak Krakatau. 

Information contacts; Guy Camus and Pierre M Vincenl, 
D6partement de G6ologie et Mineral ogle, 5. Rue Kessler. 
63000 Clermont-Ferrand. France. 

Ruapehu Volcano, North Island, New Zealand (39.28 S. 

1 75.57" E). A swarm of discrete shallow earthquakes be- 
gan gradually September 7 and continued until October 2, 
terminating with a slightly deeper (2-km depth) event. Har- 
monic tremor has increased steadily since then and was 
quite strong and almost continuous after October 14. Crater 
lake temperatures decreased from 32.5°C in late April lo 
11°C In early October. Periods of low crater lake tempera- 
ture preceded strong eruptions in June 1969 and April 
1975. 

Information contact: J. H. Latter, D. S. I. R. Geophysics 
Division, P.O. Box 8005, Wellington, New Zealand. 

Earthquake Swarm 

Mehetia Volcano, Society Islands, French Polynesia, 

South Pacific Ocean (17.88°S, 148.0TW). All times are 
QMT. The following Is from a report by J. Tafandier: 

A swarm of earthquakes centered beneath Mehetia be- 
gan suddenly on March 6 and continued into late October. 
After the first 2 days of the swarm, characterized by numer- 
ous weak events, seismographs began lo record occasion- 
al larger shocks. The seismic energy released during the 
first week of the swarm greatly exceeded the previous total 
energy release detected by the Tahitian seismic net since 
the first stations were Installed in 1962-63. Bolh the num- 
ber of earthquakes and energy release varied considerably, 
with periods ot Increased activity separated by brief lulls. 
Epicenters were aboul 10 km SE of the crater. There were 
several groups of foci, which may Indicate vertical migra- 
tion, but It was Impossible to compute depths of focus for 
most of the events. A temporary seismic station operated 
on Mehetia March 25-GO recorded local earthquakes at 
about 13-km depth. 

By late October, more than 3000 local events of magni- 
tude 0.9 Ml or stronger had been recorded. Ol these, 
about 30 were stronger lhan 3.0 M L , including magnitude 
4 0 and 4.3 shocks. Because of the detection limits (usually 
about 1.1 Mi, but weaker seismicity Is sometimes recorded 
during periods of teaser mlcroselsmlc noise) for events in 
the Mehetia area (aboul 140 km from the nearest Tahitian 
net station), harmonlo tremor. If any, probably would not be 
recorded. Talandler's extrapolation ol the well-defined fre- 
quency-magnitude relationship indicates that about 50.M0 
events greater than 0.1 Mr. have probably occurred during 
the swarm. Talandler also notes that the Mehetia swarm 
and seismicity associated wllh Hawaiian volcanos showed 
similarities In number and magnitude of events and sefamo- 
aram characteristics, as well as the detection of long-period 
Lves that could be generated by events occurring be- 
. rhamber No surface volcanic activity has 

SSeS VlffiSS- Tta Mend Is unlrhabl.sd, wort, 
j^3ons mere are difficult, and no geologist has visit- 

IsTweMafined cone abort 1500 m In diameter 
m htoh with a 200 -m-dlameter crater at the sum- . 
' wfhSto lcsSonshave been reported, but the limit- 
‘ tha crater and flanks, lack of. vegetation at the 

sumX and Tahitian legends of 'big fires' all Indicate Iha! 


eruptions probably took place less than 2000 years ago. 

Information contact: J. Talandler, Laboratoire de Gdophy- 
sique. Commissariat a I’Energie Atomique, B. P. 640, Pa- 
peete, Tahiti, Polynesia Frongaise. 

Earthquakes 


Depth 

Time. Magni- Ol 

Dais GMT (ude Latitude Longitude Focus Region 

Oct 16 0326 7.1 M, 33.00 S 72.89 W 62 km pit centra! 

Chilean 

coast 

Oct 18 0431 5.5 M, B.10 1 N 72.47" W shallow N Colom- 

bia 

Oct 25 0322 7.1 M a 18.32'N 101.96 W 64 km off tho 

coast 
of S 
Mexico 


The October 16 earthquake, centered in the PacHtc 
Ocean about 150 km W of Valparaiso, was felt throughout 
central Chile. Ono person died and three were injured in an 
auto crash when two drivers panicked; little damage was 
reported. Twelve persons died and 1 00 were injured in the 
city ot Cucula, Columbia, on October 16- Tho shock dam- 
aged buildings in Cticuta and adjacent San Crisldhnl, Ven- 
ezuela. and was widely felt in tho Colombln-Vnnezuola bor- 
der region. On November 26, I960, an ovonl coniorod 
about 30 km lo (ho E injured 36 poople and badly damaged 
30 buildings in Cucula. On October 25, one person was 
killed by a falling power transformer In Mexico City, whore 
Intensities reached 6-7 Mercalli. Intensities did not exceed 
about 6 Mercalli in the eplcentral area (roughly 400 km SW 
of Mexico City}, where damage was relatively tight. Lomnitz 
notes that many events centered along the coast ol Mexico 
have a high M, but low m t „ causing damage to bo coneon- 
traled somo distance Irom the epicenlrai area 

Information contacts: National Earthquake Information 
Sen/ice, U-S. Geological Survey. Stop 967, Denver Federal 
Center. Box 25046. Denver, Colorado 00225 USA. Cinna 
Lomilz. IIMAS-UNAM, Apnrtado 20-726. Mexico 20 DF. 
Mexico, Nolimex. Mexico City, broadcast: Agencia EFE. 

S A : United Press International. 

Meleoritic Events 

Possible meteorite fall. Alps Region, 1977 

Fireballs: Atlantic Ocean, Germany, Italy (2). Nether- 
lands. east central USA. California. «x 


Deep Space Antennas 

Three 26-m tracking antennas operated by the NASA 
Deep Space Network at Goldstone, Calif.; Madrid, Spain: 
and near Canberra, Australia, will cease operations on 
Dec. 1. 1981. The stations will continue lo operate 64-m 
and 34-m deep space tracking antennas- Ending operation 
of the 26-m antennas will cause a reduction of about 30°b 
of the Deep Space Network tracking and data acquisition 
capability. This means less support for NASA planetary 
spacecraft. Currently, the Deep Space Network is support- 
ing Voyagers 1 and 2. Hellos 1 , the Mars Viking 1 Lander 
and Pioneers 6 through 12. 

It is estimated that terminating operation at the three an- 
tennas will result in savings of about S7.2 million per year, 
beginning in fiscal year 1983 .— PMB [Source: NASA] 5ft 

USDS Solicits Research Proposals 

The U.S. Geological Survey invites proposals for re- 
search contracts under the continuing Earthquake Hazard 
Reduction Program. The proposed research- must be direct- 
ed toward the Identification, evaluation, and characteriza- 
tion of immediate and long-term seismic hazards. Program 
objectives and tasks required to achieve these objectives 
are described in Proposal Information Package RFP- 
1183W. 

Written inquiries concerning this program and requests 
for the proposal information package should be addressed 
to Contracting Officer, U.S. Geological Survey, Mail Stop 
85, 345 Mlddlafield Road. Menlo Park, CA 94025. Propos- 
als must be received by February 19, 1982. The USGS ex- 
pects funding of selected programs lo start on or after Oc- 
tober 1.$ 

Qeophyalclsta 

Richard Henry Jahns, professor ol geology and dean ol 
the School of Earth Sciences at Stanford University, was 
awarded (he American Geological Institute Medal In memo- 
ry ot lan Campbell. Jahns is the first lo receive the award, 
established in I960 by AGI. Jahns is an AGU Fellow. 

M. Ktng Hubbert received The Franklin Institute's Elltbll 
Cresson Medal recently. From 1964 until his retirement in . 
1976, Hubbert, an AGU Life Member, was a research geo- 
physicist wllh the U.S. Geological Survey. 

David H. Miller al the Milwaukee campus of the Universi- 
ty of Wisconsin, recently began a 1-year appointment, un- 
der the National Oceanic and Atmospheric Administration's, 
senior academician program at the National Climate Pro- 
, gram Office. His duties will include an assessment of di- 
mate applications and the development of plans and pro- 
grams to improve (he effectiveness of the National Climate = 
Program. 5ft 
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Graduate Enrollment in 
Oceanography 

Charles D. Hollister and John G. Sclalor 


Excellent job opportunities exist for well-trained Ph.D 
£wi?i 0 «J n ma , rln0 9 eoto Sy- geophysics, chemistry, dy- 
nearlng Phy8ICa ° Ceanography ‘ and oceanographic engi- 

?°° coac, “ slon lh e deans of various schools of 

Imm K ph ¥ r ?f { ; hed 01 a ccn1erQn ™ 'hat included deans 
from i Dalhousie University. Ffoilda State University the Uni- 
verslty of Hawaii, the University of Miami, Oregon State 
,^ v n 0 . r S' lhe diversity of Rhode Island. Scripps Institu- 

iuv n 2SSTV **'! 8XaS A&M Uni versily lhe Univer- 
rZh.l^ 5 u”? ,ho Massach usells Institute of 
Ttochno^Woods Hole Oceanographic Institution Joint 

Oceanography. The results of Ihis effort, com- 
? h ®°.7! e of our own nolions. form lhe basis of this 
^ We . h °P 0 lhal th «se thoughts will serve as a 
drscussran base for more in-depth reflections 

. ; h h ® " ,0 r rmali f n supplied by each institution revealed thal 
Jn the years just prior to the meeting in 1980 there had 
been too few qualified applicants In the fields of physical 
oceanography, geologic-geophysical oceanography, and 
ocean engineering to fill available vacancies. Each insiiiu- 
K"?"* ,hal ° ver . 50% 01 * ,s ,0,al a PP''cants were in 
rnntw anl ? c ® a " 0 9 raph y- ^ supply of chemical oceanog. 
raphy applicants appeared matched to demand Mathemat- 
ics was generally found to be the principal weakness In 
many of the applications regardless of discipline 

PhD ’Q h ?m SIS SidB i ,horB W0re found t0 bs t0 ° ,aw 

h > 1 b markel In 011 fie,ds of oceanography ex- 

fcross disrinMnnf h w° 9ra » P ^ ' al,housh mos! well-trained 
(cross discipline) biologists had little trouble In this reoard 

Other statistics that emerged included ( 1 ) acceptance rata 

£ D efdf " S aVB,a9 l d 50 °“' ® “vISg"“me ?o 

r. » U ', ° B S ‘ de 9 rees was about 6 years, and (3) dron 
out rales generally averaged about 2 S°o, p 

C io G e ?l UateS Wh ° hav ® ,he s!r °ngest background in the ba- 
^ 8ra considBred m ore attractive by recruiters 
vflfeic rtw t J- d6ntS Wh0 Ir,vesli 9 a, o a problem as it tra- ’ 
h 1 S ! S d, C ' pl, ? eS S0era lo d0 be,tsr in th e job market lhan 

e “ n " n6 lh8ir inle,es,s lhe ^72*2. 

l ' r y e - eRor1 ' aad expense of recruiting certainly seem 

,nsmu,lons thal d ‘ d creauve recruiting ac- 

S percen a9B 01 ,hB candidates they had 

SSSi' ^ preapplication recruiting has substantially 
h ° n . umbBr of 9 0Dd applicants to a given school 
Success was also reported when active research scientists 
recruited in schools not already affiliated with oceaSanh 

chEK? 5 3 J d m daparlmenls such as physics. ma?h P 
chemistry, and engineering ' 

One recent proposal to AGU to do broad-scale naiinn 

*2™? and 'ociuring about career opportunities fo 

“V® nonschooF specific fashion, has been 

KM Sfng S3 ,„ay „e 

rho prevailing Washington. D.C.. mood as relleriAd in 

^:' Skim,,Sh . OVOr NSF G^rfuateFellowshipsIsuq- 

gests lhal support for thoso fellowships will probablv came 
under renewod atlack next spring, it was conclucfecMhai 

anyw!2?e SlUd0nl SUPP ° rt Wil1 60 increas '»9 , y hard to rind 

, economic ,r0nd s In Ihis administration conlin- 

2™, S ,,aVB 10 r0,y evan "»ri heavily on the sS 
sfde of the economy to support the training process of 2L 

an H 11 8te ' Cross aecloral linkages between industry 
and academra must be forged as soon as oo^Rihia h iJw.. 

Iiy experts to continue to reap lhe harvest of well-trained * '• 
oceanographers lhal It has enjoyed up to now. 


Opinion 


Scientific Freedom and the Sea 


As one of the small band of professional marine scien- 
tists who have actually been delegates to lhe UN Law of 
the Sea Conference and who have been actively Involved 
In negotiating some of the lexis, I was mosl interested to 
read David Ross’ article on marine scientific research. 

{Eos, 62, Sept. 1. p. 652). I was particularly glad to see that 
he urged a constructive attitude toward what many scien- 
tists seem to feel is a tolally unjustified attempt to curb their 
'freedom.' 

Two aspects of lhe negotiations were particularly Impor- 
tant In Oils regard. First. It was found impossible to differen- 
tiate satisfactorily between academic, economic, or military 
research. Much marine research (lor instance thal concern- 
ing gravity or water column temperature) is equally valu- 
able to all three. Much apparenlly •8010011(10' research is 
carried out by academic personnel using commercial sub- 
contractors and supported by military funds. Typical of the 
confusion were large gravity, magnetic, and bathymetric 
surveys carried out by lhe U.S. Navy and NATO over the 
continental shelves of many Atlantic and Mediterranean 
coastal elates (without notification or consent) during the 
1960 s presumably under the justification that they were 
primarily military in purpose and therefore not covered un- 
der the existing 1958 agreement. 

nl . m , en ,' and , mislrusl lta ' was created among the 
smaller coastal states by this and similar kinds of action 

rfj„f.f rr,nanl a,mos P hBrB under which the early frame- 
work of the marine scientific regulations was laid down. 
Representing ? ne Qf lhe smaller coastal slates myself, I be- 
came aware of many other examples of abuse that had oc- 
curred in lhe name of scientific freedom by universities and 

a?eTler 0 nf^°Th lle h V8d that lhey Wsre work,n 9 'he 
grealer good. The harvesl of regulations which we now 

ODhinn U f ndOUbl0d,y T Whlch we ourselv0 s Planted. In my 

dSm from th^r y v SC entl u S forfl ° l ,hat what fee,s free- 
dom from the deck of a ship looks much more like arm 

gance when viewed from lhe shore. 


Robin P. Riddlhough 
Pacific Geoscience Centre 
Sidney, B.C., Canada 


Pondering Projections 


Oc^n^^Bre'^ii? 0 ! 0 fe an origlna ' ‘World Map of 
area projections (McBryde S3B2) 8 Shbwn' o? them * ***'' 

™i pZLtC" Ve D in er T:? n '°’- 

* SSKS £: 

cftoNfvgita'chVrrriv^^H 0 ' L i ? ainva|uab|a & 

aerations esnno, bsgln lorecL B 8 ^ l9h ' la,l,Uda exa 3' 
size expansions nnH . “ ha anorm °us scale and 




****“ mnm 



I'flUMCd by T/anjgrnanfica, !«.. Weshinflion. o C 

SKUn ‘' P "* M " 0— us* 

« ■ IS77 1» F. W.W., HcBryd, 1 " 18 * 
Ww-miia equatorial BGah 1S1B.000.000 


lac^tealu^es^runalheTOte enllre eerth/sur- 

with minimized distortions of shann jfnH 0 p, ! op<3r f fon 8, yet 
secllons. each havina an inrff« ap ? and 803,01 ln oceanic 
projeciion Is composed Suwo^heMiLT id “ meridlan * Tbl0 
world projeclions- ( 1 ) lhe Momat 0 el Ok a P° 89d 0 qual-area 
'dries, with no ^leerr^^nnn SI J ? u , Sofdal * forloweMal 
ana and ( 2 ) the Mcferyde-Thomw St p, 2 nd ^ ld - med di- 

(derlved from the first) for hSuSSfi ^ ’ Slnus °'dal ■ 


of pdar lines one third the length of ft 8 ’ Where ext0 nsi{ 
meridional compression easlwest f quat0r red ^ce 
^ apes and provides areal 


U F^S rfe u £ ^ fisl0r ,s thB Dean of Graduate Studies ■ 
Wo ?? s Oceanographic institution. Woods Hole Mass 
wfobnG. Sctater is the Director ol the Joint Program ' 
Massachusetts Institute ot Technology. Cambri^e Masi 


trenches, conlinental shelf, afoL a J^ 0 , pl9,0s and ' 

LL- rface Gl,fna 'olofllcal data h’^'depoa- ; i- 

an9U ' ar 1**^ aa of 


tides, the conformal Mercator is best (Note- Th** 
equal-area projections, though patented, win 
available at no charge, upon request for anl 
dal, scientific use.) ’ any non wmn»,. 


F - Webster Mc&y^ 
McBryde Center for Humane^ 


Information Report 


COSOD Opts for Explorer 


With the withdrawal of Industry support in lhe rw an 
Margin Drilling Program (OMDP) {Eos, October 
a giant wave of uncertainty on the future of sdentXi 1 
drllHng swept over the oceanographic community. ^ 
the next decade s programs toward scientific objectives 1 
Conference on Scientific Ocean Drilling (COSOD) m £ 
Novambe r 18-16 in Austin, Tex. The 
uled before the Indus ry decision) was sponsored toh 
?' n ° CPa ™3 ra P^ institutions for Deep Earth 
(JOIDES), one of the principal operating arms of the JoS 
Oceanographic Institutions, Inc. (JOI). 

'. Abrdad ran 9 e of global scientific objectives wsre fder^ 

r6 H qU . ir n 3 wo 1 rldwlde dr,llln 9 program for at leastthg 
next decade, Roger L. Larson, chairman of the COSOD 
Steenng Committee, told Eos at the meeting’s conclusion. 
Many, of these objectives can be accomplished with the 
presently available drill ship Glomar Challenger, but the ex- 
tended capabilities of the Glomar Explorer are required to 
accomplish a large number of other objectives. Thus, it ws 
the unanimous consensus of the conference attendees thal 
Gtomar Explorer was clearly the preferable vessel for future 
scientific ocean drilling.' 

Auno o? nc,us| on was one of the four basic options lor 
vJMDP^ that could have been reached: terminate ocean dnf- 
Ing In 1983 (the end of the current phase of the Gfomai 
Challengers drilling); continue drilling with Challenger \u 
another 5 years; substitute the Glomar Explorer for the 

jiu * ,0 0x,end nonriser drilling; and use the Exploit: 

with full riser capabilities. 

i ad ri 0 d that the conference participants 'recog- 
nized that the availability of Glomar Explorer was subject to 
a yet-lo-be-ronducted cost analysis and that the drilling 
system would almost certainly be operated without a riser 
ana blowout prevention system for at least several years, h 
was also recognized,' he continued, 'that future ocean dnC- 
ing must be part of a larger scientific program thal indudff 
adequate support for planning, site surveying, geophysical 
oxperlmentatlon, and sample analysis.' 

. This decision on the relative benefits of lhe Iwo drill ships 
is tne first of four steps enroute to deciding the fulureol sci- 
entific ocean drilling, Allen M. Shinn, Jr., director of the Na- 
tonal Science Foundation's Office of Scientific Ocean Drill- 
ing, told the conference participants. The other steps are 
an assessment of the capital Investments required to refur- 
° 180 th ® c ™Henger versus those to convert the Explorer, 
of th dala on the rioroparatlve long-run operating cosls 
oi the two ships'; and an assessment of the 'level of com- 
mitment of our current and prospective IPOD Ilnternalional 
" , 3 oF Ocsan Drilling] partners.' 

Larson explained that COSOD succeeded lo reamalga- 
IT?? I! 1 ? ,P ^ D drilling alliance. The conference was al- 
ed l 50 6arth scientists representing the United 
ates, the United Kingdom, France, the Federal Republic 
o> Germany, Japan, the Soviet Union, Norway, Canada, 

Ausffaiia. and The Netherlands. 

COSOD also included workshop discussions of lhe origin 
and evolution of oceanic crust; the origin and evolution of 
_ ar ., sedimentary sequences; the tectonic evolution of 
continental margins and oceanic crust; the causes of long- 
arm changes In the atmosphere, oceans, cryosphere, 
spnere, and magnetic field; and the tools, techniques, fliw 
“ 80 S ialed 8tu dies. Presentations from JOIDES panels 

m nnan mil IU- .. . .1 ikaas 


J oiuuiHs, rresentatlons from jututa 
™ dad ou ' the meeting’s agenda. On the basis of the® 
workshops, about a dozen Rrinniifin nrinrltles were .outlm 


lunrL u '-iwoimy a auoNUH. v-M 1 liio uoa™ — 

shout a dozen scientific priorities were .outlw 
ne COSOD Steering Committee was drafting Its repon 
Iheae priorities al Eos' deadline. 
rV nGe the scientific objectives for OMDP are finalized, 

Dan Of tho loot/ Al ■■ . ■ ■ «ra mfll 


nort f .u e,JIBnilT| c oojectlves for omuh are 
pan of the task of ensuring that the objectives are m« 
would presumably fall to JOI, a consortium of 10 acadeji 
oceanographic Institutions. Formed In 1976. JOI desojW 
^K. 0S a ! brin 9 |n 9 ‘the collective capability .of in W 
. J B ,!i° n8 t° bear on large oceanographic research JOT 
scis. The National Srionra Prti.nWnllrtn mnfracts With 


n^B'Tu I. , laiyo uusanDyrttpriu* io«“ 

cis. The National Science Foundation contracts 
ra plan and carry out OMDP's scientific activities. 

Sn lhal . . . . 


q ik y OUI UMU rs scientific acuvmao- 

niSnD at . eactl mernb0 f Institution has a voice In the Tj 
Rrm?A SciQ0Ce P ro 9ram, JOI established § Scientific A# 
Srf°T m tt08 (SAC )- according to William W. Hay, 

A. Davies, JOI chiefs*^ 


nlrt u J 1 • 1 " ,u,,,oa «■ L/avies, jwi umei 

ariJli plannin g, SAC appointed five regional plannj 
tephnS^i ' 0001,7111,008 and Is in the process of forming® 




, — Hna 13 in me process ui . 

nnhn « pan0ls > which will be concerned .with 

cure i2n° n8 J L 0fl , 9ln9 and downho,e measurements, saj 

Th?!?, 0 and da,a management, and teboratory.teoJH^J 

The primary objective for OMDP for the next few 
0 riIphas°zed VelOP me 8clence pr °9 ra m. Hay and Dayl^ 

Jh'nS n t0 it8 'PWPP;responslbllitles l J,OI ligflj 
S p n ft scientific! advice and guidance for: the > DJ 
Project, .under the ssgls of. JOIDES, 
■ffijljjj the regipnal synthesis program, 
teotfiHV? 0 da ^ V -fiooldgical and geophysical data 

drilling. sites, Hay anA& 
,skp|alnedj .JjhQ 'data include bathymetric, graving 
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and magnetic Information, depths as recorded by seismic 
reflectors, and descriptions of Ilthofacles. 

The regional synthesis program Involves approximately 
two dozen Institutions. Nothing on this scale has ever been 
done, Hay said. 'It will provide a solid basis for OMDP ' The 
actual data synthesis Is almost complete. Publication of the 
information, Including maps, will be In approximately 2 
years, Hay estimated .— BTR 


News and Announcements 


Travel Grants Program 

The Ocean Sciences Board (OSB) of the National Re- 
search Council Is sponsoring a travel grants program for 
U.S. scientists who are participating In the Third Joint 
Oceanographic Assembly (JOA), slated for August 2-13 
1982, at Dalhousie University In Halifax, Nova Scotia ’ 

U.S. scientists, Including U.S. citizens and foreign nation- 
als holding permanent visas, who need funds to participate 
In JOA may apply. Scientists employed by a federal agency 
will not be considered. Travel grants will be based on 
round-trip excursion air fares plus registration fee. Partici- 
pants will be expected to find other funds for accommoda- 
tions and living expenses. 

Applications will be evaluated by an ad hoc OSB panel 
The panel's criteria for selection are scientific merit of the 
contribution, Importance of the contribution to the success 
oflhe assembly, age (younger scientists will receive spe- 
cial consideration), and uniqueness of the contribution or Its 
value for International research planning. 

Applications should be sent to OSB, National Research 
Council, 2101 Constitution Ave., N.W., Washington, D C 
20418. Applicants should provide the following Information 
in no more than two pages: name; professional address; 
phone number; birth date; principal sponsor(s) of research; 
m ol paper, poster session, or other contribution (If an In- 
vited paper, specify session name and number and name 
of invltor); abstract of paper or poster; and any other infor- 
mation that will help In the evaluation. Applications must be 
received before January 1. Applicants will be notified on or 
about March 15. 

Salt Disposal Effects Found Small 

Brine discharges Into the Gulf of Mexico averaging more 
lhan 600,000 barrels per day for the past year have had 
lew significant effects' on the marine environment off the 
Texas coast, according to a preliminary analysis by scien- 
tists and engineers at the Texas A&M University. The brine, 
8 times saltier than the surrounding seawater, is produced 
when salt from underground deposits on shore is dissolved 
and pumped Into the Gulf as part of the Strategic Pelro- 
teum Reserve Program. 


m e L nt a stXn°i'h^ nn ' J , r " 01 ,he Tbms Engineering Expert- 

els whfrh«?5 and boI ' om -waler dlssolved-oxygen iav- 
s which accompany increased salinity ' Hann said in nri 

dj«on. overall compositions ol ,| 6h a'nd'shrimp romalned 

3r ? b0 9 |nnln 9 t0 s® 3 a demonstrable, but not sianift- 

HannTjfZwlf 60 * *1 a re8u,t of salinity^ 
but wa are tSZ h J T10y be avoldin9 thB Charge area. 
Thlre uflfa 9 n « d0a,hs or o,h0r harm,ul effects.' 

Irea buf fh 01 ® °!!,l he densl| y of P la " kl °" lhe 

said Ihasa differences were not lame when 

SffiSffinT m ° n,h - |0 - mon,h 

The group also found lhal after more Ihen a year ol die- 

wrthfoa ’£££ S f in ! ly ln lhe rB 9 ion 'ware consistent 
with the overall physical oceanography ol lhe area.' Never- 

me^rrwsl sc'eniia's Involved agree thal more analysis 
IS needed before a final evaluation can be made. 


Meetings 


CMOS Meeting 

. Tba C ! aadian Meteorological and Oceanographic Socie- 
ty will hold its Sixteenth Annual Congress and Annual Gen- 
era Meeting at the University of Ottawa, Ottawa. Canada 
on May 26-28, 1982. The theme ot the meeting will bo Sea 
Ice. In addition to Invited and contributed papers relating to 
the general theme, sessions will be held on other aspects 
of meteorology and oceanography depending on contribu- 
tions. Poster sessions may be held, depending on re- 
sponse. 

Titles and detinitive abstracts (less than 300 words) 
should reach the program committee by February 1 . Send 
material to George Isaac, Cloud Physics Research Divi- 
sion, Atmospheric Environment Service. 4905 Dufferin 
Street, Downsvlew, Ontario M3H 5T4 (telephone: 416-667- 
4683). Please indicate whether the paper Is suitable lor 
presentation in a poster session. 

Tours are planned, and commercial exhibits will be on 
display. Organizations Interested in obtaining display space 
should contact Brian O'Donnell. Atmospheric Environment 
Service. Ottawa, Ontario K1A 0H3 (telephone: 819-997- 
3511). 

Oceans 82: Call for Papers 

The Oceans 82 Conference and Exhibition will be held In 
Washington, D.C., on September 20-22, 1982. The conler- 


ence’s theme is 'Government, industry, and Academia — 
Partners in Ocean Progress." 

A call for papers has been issed by the meeting's spon- 
sors: The Marine Technology Society and the Institute of 
Electrical and Electronics Engineers Council on Oceanic 
Engineering. Requested are papers that highlight techno- 
logical potentials and problems where successful realiza- 
tion could make significant contributions and thal propose 
methods to foster ocean development. Among the 40 
topics expected to be discussed are geology and geophys- 
ics, marine geodesy, ocean margin drilling, oceanographic 
ships, remote sensing from satellites and aircrait, seismic 
measurements, and water quality and pollution. Work- 
shops, panel discussions, and an extensive exhibit of ma- 
rine products and services also are planned. 

For additional information and abstract forms, write to 
Oceans 82 Technical Program Chairman, Suite 412, 1730 
M Street, N.W., Washington. D.C. 20036. The deadline for 
abstracts is February 14. 


MARINE SCIENCE 

University of Miami 

The University of Miami is searching lor a Dean who 
will serve os the Director of its oceanographic and al- 
mosplieric Institution which has 8fj full tin- - faculty, li>2 
graduate and .105 undergraduate students, and a $14 
million budget. The main function of this position is to 
provide leadership to n thriving, niutildisciplinaiy com- 
munity of oceanographic researchers and students, in 
eluding biological, chemical, physical and geuloqtca! 
oceanographers, ocean engineers, almosplieric 'scien- 
tists and specialists in marine affairs The person who 
directs this Institution will be expected to promote its 
aims and provide liaison with federal agencies as well as 
private foundations, and to encourage new programs (■> 
meet the needs of both developed and developing na- 
tions. especially those of tile Caribbean and Sun lit 
America 

Applications, Including a current professional resume, 
nominations and further Information should be sent i. • 
Dr. Norman G. Einspiucli. Chairman of the RSMAS 
Dean Search Coin mil tee. University of Miami. Sell.... I 
of Engineering and Architecture. PO Box 24S2 1 »4. 
CoTal Gables. Florida .'id 124 No mi nations and applica- 
tions desired by December 15. l‘)Kl p.^nio,, will re- 
main open until filled 

An equal opportunity affirmative action employer. 
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New Publications 


Thunderstorms 

C. Magono, Develop. Atmos. Scl„ Elsevier, New York, x + 

261 PP-, I960 

Reviewed by Peter V. Hobbs 

In lhe preface to this book, Thunderstorms, the author 
P^nle out that a researcher In atmospheric electricity would 
Jf nard pressed to provide a simple, succinct answer to 
question, 'Why does electricity form In clouds?’ Certaln- 
Mftersome 200 years of research, the subject Is still no- 
nous for Its prolificacy of theories and shortage of facts, 
jono concludes, rather gloomily, that future research Is 
to lead to even longer and more complex answers to 
™ Question. A disturbing prospect to anyone who believes 
^obfuscation generally conceals Ignorance, 
than k V6r ’ ,he pres snt book Is designed to clarify rather 
vail, i CUr0 ‘ 11 Provides a straightforward review of obser- 
dnu! i. Sl L d l 0a and theories on charge generation In 
anaS 8 l 0btnin 9 discharges, and methods of protection 
and a? nin 9- The treatment Is largely nonmathematlcal 
la min i be read »y comprehensible to the nonspeclelist 

Bo J h! c,a8S, cal physics. There are only a few Indica- 
ami.pu lhe author 's first language is not English; he gen- 
srt- y , a8cdb0s th' 8 to the help of friends. Would that more 
ust8 whose first language Is English could write so 
a foreign language, even with help, 
durtw J )09,na w,th a short potpourri of subjects, In- 
and Bio I!? dynani,C8 °f thunderstorms, their mlcrophysloal 
iltunnl** 1 structures, and the distribution of charges In 
slrennth 0rTn8, The 80 ctlon on dynamics could have been 
lhe van!? 00 ? a clear distinction had been drawn between 
Dercaii * JyP 08 thunderstorms (alrmass, multicell, su- 
iC^O'The American reader may be appalled to find • 
slnjdiir* . °l! Frankl,n in the discussion of the electrical 
cefv« ?k° thunderstorms. But the history of the subject re- 
Ui0 girth?? ! rea ' m0 ht throughout the book, a pity, since 
*n enniSL « n an e * C0 llent position to compare early wesl- 
1,10 Orient k 08 l6sS well-known studies carried out In 

d£u haad °| the book is contained In chapters 2-4 ('Pre- r 
sionns ■ 'Charge Generation In Thunder- • ' -'- • •• 

n Nori_ Precl p itatlhg Thunderstorms and the 
Wrhl.^® 380 ? oUEIectrlc Fields and Precipitation'). 
current iJS ,ers pr0 Ylde detailed and up-to-date reviews ;df . • 
theoiieo £ ®[? fand,n 9 in these subjects. Most of the main . 

tfcleg anri /K h6 J 0le P trl,lcat| dn of cloud ahd precipitation par- . 

slealihiiy J”tJnd erstorins .are: described, 'although the author 
y .'de committing himself to any one thepry-,;- 


Electricity, perhaps more than most subjects, is plagued by 
the problem ol units; data is generally, but not always, pre- 
sented In CGS units in this book. Is it too much to ask that 
(21 years after being accepted by the international scientific 
community) publishers Insist on the use of SI units? 

Chapter 5 contains a clear and useful description of the 
structure of lightning discharges, thunder, and protection 
against lightning (the latter subject is elaborated upon in an 
appendix). 

The book concludes with short accounts of some recent 
advances In the subject. This chapter, above all, demon- 
strates that research In atmospheric electricity is on the 
brink of breaking with tradition and moving Into the era of 
modern meteorological research. Certainly, some of the 
most exciting advances In the subject for several decades 
have come from recent studies In which observations of the 
dynamics of storms have been made simultaneously with 
measurements of cloud structure and electrical activity. 

Also under the heading of recent activities, but not men- 
tioned in- this book, Is the ability to observe lightning dis- 
charges worldwide from satellites and the observailons of 
lightning on Venus and Jupiter. Mercifully, the reader le not 
subjected to an account of the supposed role of atmospher- 
ic electricity fn solar-terrestial effects. Magono's Interests 
are more firmly rooted. 

Peter V. . Hobbs Is with the Cloud and Aerosol Research 
Group at the University of Washington, Seattle, Washing- 
ton. 

AGU CHAPMAN CONFERENCE 

discontinuities in rock 

May 3--6, 1982 , Santa Fe, New Mexico 

Convenors: Lawrence Teufel and Robert ■ 

: : Rlecker 

. ' Sessions planned: ’ 

' Mechanics of formation and characteristics 
Constitutive laws and deformattonal processes 
Geophysical phenomena ... 

’ - Hydraulic properties , • . . 

• : : Mechanical.antf hydrayllo modeling 

Rrat announcement published in Eos , September 8. . 

' Deadline for application Is December 15. 


Coastal 

Upwellin3 

Francis A. Richards, editor 

Coastal UpwelJing, the first volume in AGU's 
newest book series, explores, studies, and re- 
ports on a vital part of our ecosystem through a 
multidisciplinary perspective. 

Substantial progress has been made in iden- 
tifying causal relations between physical and 
biological fields and processes. This progress 
aids in setting up consistent physical and biolog- 
ical data sets and models of the coastal upwelling 
system. 

Topics include the environmental forcing 
functions and the physical, chemical, and biolog- 
ical aspects of the upwelling ecosystem. 

Papers are, in part, derived from the 1DOE 
International Symposium on Coastal Upwelling. 
Articles are also based on lhe expedition results 
of the Coastal Upwelling Ecosystems Analysis 
Program and similar research groups. 

* 544 pages • Illustrated • Price $23.00 

Jffi American Geophysical Union 

2000 Florida Aye.', N.W.- 
Washinglqn, D.C. 20004 ’ 

Call MO-424-2488 toll free : ; 

462-6903 in the Washington, D.C. area . 


Orders under 5SD must be prepaid* 
204» member discount 


Standing orders are welcome. 







1184 EOS, vol. 62, no. 48. December 1 , 1981 


Classified 
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EOS offers classified space lor F'osilions 
Available Positions War.ro 0. nmf Services, 
Suppfmy Courses, and Announr.omonis Thorn 
are no discounts or commissions on ctassiriocf 
Jills Any typo Ihnl ir, iioi publisher's cJiqicq is 
charged for nt rliapf.iy ml os EOS is pu Wished 
wnekfy on Timoilny Ails must bu rccunrnd in 
wnliiia on Monday 1 week rmor to (ho dale of fhn 
issue required 

Replies lo nds with box numbers afvxiid be 
rufdrcssed fo Box , American Geophysa.ni 
Union. TOGO Florida Avenue, N.W. Washington 
DC 20000 M 

POSITIONS WANTED 
Holes per line 

1-5 limes -$i oo, 6-1 1 limes-$ 075 . 

12-26 llmos-SO .55 

POSITIONS AVAILABLE 
Rales per lino 

1-5 limoa -52.00. 6-11 limes -$1 60 
12-26 ilmes-SI do 

SERVICES. SUPPLIES. COURSES 
AND ANNOUNCEMENTS 
Rates per fine 

1-5 tlmes-$2.50. 6-1 1 times -SI 95 
12-26 lrnies- 5 1.75 

STUDENT OPPORTUNITIES 
For apodal rntos. query Robin Little. 
000-424 -2488 


POSITIONS AVAILABLE 

°! North «>»*ots. Apphcndons nr Q 
, pl1 ° f lw,u ‘enuro -track upl’Oi'ilmiinls m iho Oo- 
Piirtniorii of Geoluriy. itajiiiiiiug January 1902. 

(1) polrdeum gnology or rolntud l.oldi 

(2) one o! (hu lo Honing areas 

knv-tomparnturo gnochcirnisiry 
carhonjto petrology 
economic (JGOf<W|y 

f ho first position will include leaching 1 or 2 
courses per year »» poircicmn geo'juy Both posi- 
tions roquTQ loachriig undo rgra Junto and graduate 
courees in inoara«i| 3 j olo«porr«o. dirucfinn qrarfu- 
Hfo s udoni njaoaich.ai mo ms and PhD levels 
nnd doping nn ncfivo ro ware Jr pronm.i. 

The Department has nine full-time faculty, two 
adjunct faeuity. nbout 150 urv| er g fdlJ „ nk , 3 5Q 

gradiinte sfudoms Association with tin Worth Ua- 
kola Geological Survey includes access lo com- 

l° n !u6 !“ ace reco,d * c,,,e ’ and sa-npre 3 t D r 

2*°° " e l; a "* VV'Hislon Das n Proximity to the 
Will I stun Basm nnd Canad-an Shield provides 
abundant opportunity to research in sed>meniarv 
-gneous. and mQ lamo ,ph lC PD |r 0 [ogy. and economic 
E'.:oTonr physical toc«'rt.,.s tee V.lle core 
and samp a i.brary. B nd oxcei'em photo, map. and 
tnoK collati ons are evailab'o 
The Ph D. is required, salary and rank am open 
and competitive Appl, colons vrv.lt bo accepted until 
sutabie cand dales are found Applicants should 
submn complete resumes, including educator, pre- 

^ S . e / M T C9 ’ ,eachin 9 research mtemsts 
ana at least three letters of reference to 
Dr Richard D LeFever 
Chairman. Search Comm,ttea 
Department of Geology 
Un.Yers ty of North Dakota 
Grand Forks. ND 58202 

Boulh Dakota School ef Mlnaa and Taoh- 

5 ,p) ' Car, ? n i afB ,nv,,0£l for l «° positions 
J*. P I' 1 ’*" 1 0 GaoVs 9 cal fng'heanng Both 
nrro ve leaching at undergraduate and graduate 
feveis. ihesis direcfion and develop menl ol re- 
search 

Geobg.cat Enginee/lng specially in rock or 
~ , ma chaii cs, s.la avalual.on. geohydrefogy. oe- 
iro.eijm reseao r engineering or engineer no seis- 
mology industnaf des.gn experience he'prui A 
Pn 0 .n some area ot engineering is preferred 
Ore Oepcs,is area of speeial-aat-on IS open 
Tha successful appl cant w,l wo* closely with (he 
n«A.y established institute to the Study at Mineral 
Deposits The Ph D. is required. 

_7T® Pf^ rfrnen1 has an undergraduate enrofl- 
ntamof 170 majors and a graduate enroltoeni ol 

!®l®^!L a,l l ons of B w ’°37 and eng.neer.ng 

areemphasaed Interested persons shoutosend a 
resume and three letters of recomntendat on to. At- 
vs Lisenbee. Dept or Georogy Geo’ogicai Engi- 
nsenng.Souto Dakota School of M nes and Torn 
w'ogy Rapid Cty. SD 57701 
S0SM5T 4 an equal opportunity emp’Oyer 

2 r MlnBral Economic*. The De- 

pMmonio r 0ng. n8C r.ng and Politic Pokey at Car- 

ff!-l l ' e,S,IV ** 9 " k,r '3 n new 
S ^ H tfir al ,tia o' aasisfant profeasor m 
nim^ih' r " na ' fll ,KOna,niCS [ ® "oik in cnilaUo- 
enfl ' ne,), " irj Eased wsomch proara.na 
pnman.y m mater, .v s pokey b„, possibly eS, m 

nm!SSr a ^ Hgi *‘J >ntl9f s » s,e,n8 f'-lor onvi- 
* 31 s » a, «« n s Tnuro are reasonable pros- 
SE- appointment *;,£ #llhcr 
5® J? 0| ; JWNM fled PubK Affairs or thu Do- 

K^'rlL^ C,a !. SC,t ' ,,CQ Senfl ros,jma *'«• '*51 

Of pub. N inons and yatrmrnt of rosMrch mtoresis 

Dr. Intl'r.i Na r 
01127 

Dcpj'fni..nt of rng.iiaer.ng and Fubl.c Poi : cy 
Cirncg u-Meilon Univi<rs,|y * 

PitlSfcnrgh, PA 15213 
G Mu 15 30 equal opportunity employer 

Un'uerelljf. A research pos'brw j» 

1 Ja 2 i "* ,BBZ ,n ,hB Deparf- 
ment of Geological and Geophysical Sciences for 

fcirl 0flnC<9 ° ,h ® and oceans 

m fro Earths vanaWfl rolaion Past experience in 
Earlh rotabon proven is end spohat geodesy lech- 
nques as wef» as fam-i,arity with met eoro too feat 
data fiefs is required Send resumes lo F A Dan- 
^n. Department of Geological and Geophyaxal 
Sciences, Princeton University. Princeton. Nj * 

08544. 

Princeton University is art equal opportunity alir- 
maiive action employer. - 


Faoufly Position In Oeophyslos>8truotural 
Goolog y'Englneerlng Geology. The Depart- 
mom Of Goologrcal Scionces at Case Western Re- 
sorvo Umvorsity in Cleveland. Ohio is seeking can- 
didates fo fill an anticipated faculty posillon in the 
broadly defined areas of goophysics-'sirucfural gaol- 
ogy. engineering gootogy Whilo field of specializa- 
tion is open, tho successful candidate mil be 
chaigod with conducting the Departments teaching 
programs In geophysics nt the graduate and under- 
graduate fovels. In addillori to carrying out a vigor- 
ous research program. Ample opportuniffes exist 
for resoarch collaboration both wilhln the Depart- 
ment of Geological Sciences and with focufly mem- 
bers in the School of Englnoorlng 
Ph D. or equivalent is required. Ploase submit 
applicallone. consisting of rOsumd. names ol three 
references and n slatement of research and leach- 
ing interests fo: 

Samuel M. Savin 

DoparlmanI of Geological Sciencea 
Case Western Reserve University 
Cleveland, Ohio 44106. 

Cflso Western Resorvo Unlverslly is an equar op- 
portunity affirmative action employer 

Structural GeofogyrtJnlv orally of Illinois at 
Champaign- Urbana. (Search reopened) The 
Goofogy Doparimont is seeking a structural geolo- 
gist for a tenure-track (assistant professor) faculty 
Poston A Ph D is required. Salary open. Tba suc- 
cessful candidate wilt be uxpoeted to leach ad- 
vanced undergraduate and graduate courses In 
alreclural gootogy and establish a research pro- 
gram. For equal consideration, applications. Includ- 
ing the names of Ihroo referees, should bo sent by 
JOB Dr. D E. Anderson. Depnrt- 
mont ot Geology. University of Illinois. 245 Natural 

1301 Wosl Qroan anmi. Urbane. 

IL. 31001-2999, (217)333-0713 
Posillon to bo filled by September 19. 1902 
The University of Illinois is an aHinnalivo action' 
equal opportunity employer 

Hydroloflyi Tenure Track Poeillon at As- 
hi!, D 'A««oolal B Professor Level. Can- 
215,;!“ “ Ef fl 5 P 0ciaJisl to some quantitative 
nspoul of hydrology w.tn demonstrated skills in for- 

S SS 09 '' n,0d0ls Bnd 8 tackgiound In 
transport phonomonn Acadomic or pmleasional 
crodenirals nt Ph D ravel required Slartingdate 
negotrabte but could tw as early ns August 1982 

' r Bh0l,rd ^ rOCejvod b / March I. 

Jf . toterosioxr person? should roquesl job do- 

22SV rom D, ‘ E S Sim P sa " Chairman, 
seucri COremitlM. Dopnitmanl of Hydrology and 

IK. .IS?* 1 Un,ve ' si " , 01 M,0 " a 

Equal opporlunily affirmative action employer 

SBagoInq Research Aaeiatant In Phyalcal 

JT“2 ^PP"calionsinvitedforapo9iiion 

Oceanography. Oregon Slate Uni- 
varsity D.S. in physics or engineering Must have 

rnmn.°to 3 e,P f F 'r nC ° neW,S S0We Wfh 

computers and electronic Instruments. Must be able 

1 P ° Sl,,0n ^ 15 Fab, uary 1902 i^in 
tee vviif lake responsibility lor deployment ol a wa- 
ter-structure profiler on a cruise in May- June 19B3- 

workttVea SP SJS i m lty F ° r P fe P ara,IQn - Ml.b/atlons.' 
work at sea. and preparalfon of the data report 

Salary §20.000 yr or more depending on eweri- 
U “I Subm,| Bp pl , catl0n a[Kf mrea P rofer _ 

weli s?^i ° B “ mber 1981 to: Douglas R. Cald- 
veren^^lre^GR^- °' eflon S,a,a Unl ' 

An aFTumabve acnonequai opportunity employer 

FJor,di ln( »rna- 

areas of geophyaics or hydrogearoov mav aixn 
beconsHfered. Appl, cants shLldhtw^ ?h D l. 

ESS.SS# 

Dr. Leonard Keller. Chairman. Department or 

b!"r*m^ G - r nces- Flwida ln tornahonal Univerei- 
hf. Tamiami Trail. Mrami. Florida 33tgg 

a^asaaar 
S^sa - 

t-on (o establish S° s " 

ale-undergraduate leaching A potumn *?i tarn' a 
in one of the taltovning I, elite- ^ r,llad 

Sas 

awociatos end lochnic 

Wiimem has on oxceiiom numerical mUhods ° e " 

fl'Oup of Tour faculty memtoffi wturh 01,^. 
rnteracuon will) tbe applied 

sssh: 

Wcra an* I, : m Ite p we „ .S' 
fmn for geophysical daia processino 

SSS^iSBEt 3 ;- 5 aSar 

KaWe and constoerabJo 8eS^ e ^^ m "L fW9 °' ; 
^nd resume and 

^ M *" ma,,v » "'ioo ailual oppcluSy , V 


Yale Uni varsfty/Department of Geology 
and Geophyaics. Applications are solicited for 
a faculty posillon in solid earth geophysics to begin 
in the academic year 1902-63. Areas of interest lo 
the Department Include seismology, exploration 
geophysics, mechanical and physical properties of 
racks and minerals, geomagnetism, and tectono- 
physka. 

Yale University Is an equal opportunlty/affirmatve 
action emptoyei and encourages women and mem- 
bers of minority groups lo compels for this position. 

Curncufum wtae. publications and the names of 
three or more referees should be sent by 3f De- 
cember 1981 to Robert B. Gordon. Chairman, De- 
partment of Geology and Geophysics. P.O. Box 
6868, New Haven, CT 0651 1. 

Physical Oceanographer. Royal Roads Mili- 
tary College expecls to have a tenure track vacan- 
cy In Dopartmenf of Physics effective 1 July 1982. 
Candidales should hold doctorate or near doctorate 
In physical oceanography preferably wilh experi- 
ence in digital hardware and microcomputer appli- 
cations. Appointment expected to be made at as- 
sistant professor level bul salary and rank depen- 
dent on qualifications and experience. Relocation 
expenses can be provided. Dulles Include under- 
graduate teaching in physics and physical ocean- 
ography, and research In marine science. Applica- 
tions should Include complete dossier and names 
ot three references and be aeni to: Or E S 
Graham. Principal. Royal Roads Military College 
FMO Victoria. B.C. VOS IBO. 

This competition Is open lo both men and wom- 
en. Knowledge ol English only Is required. Only Ca- 
nadian crllzens or Landed Immigrants need apply 
Touto Inlormaiion relative a ce contours est dis- 
ponlbte an frangais el peut dire obtanua en dertvant 
it ur. uraham. 

Iowa Slate Unlveralty of Solenee and 
Technology/Department of Barth Sci- 
ences. 

,SS?r fe '? l ! ed tar two lflnure facul- 
isETJ; 2* ran , for each E al ‘He assislanl or 
«u^ a ° tossor 8V0 , de P 8nden1 Upon quafifi- 
cauons. The .uccesslu! applicants will be expected 
to develop strong research and graduate student 
l*™ 1 " 9 du,l0S wil ' lncludB undergradu- 
® “ U 1 flS ln the areaa of ex Pcrtlse. 
Re souves Economic Geology . One post- 
S ,! S J f 1 n ?l noral ra sou, ces- ; economicgeoloQy. An 
applied field orienlation is preferred. Iowa State has 
" y ““"9 -d Mineral Rea™™L“V 

Mtai n and , in,0rd epar1menlal minor In 
Mineral Resources in order lo support and devekrn 
research and education In this a-Sin addSloTto 
JJJJJ 11 in lhe Departmenl ot Earth Sck- 

Oecworphology: Tha second posillon is in the 
WaeTn fl Ii?« d ° f 9eomw P ho,0 fly- Additional exper- 

o n Kita ?a°to“ 0 wl " 1 “ ,ppllad ,Ud 

ba^o^^'T 6 " 1 wiH b ® on an academic year 

^SiSSSS^SS^jrF^ 

SSKrf'S App " call0n "«nee T~' 

SKaXhS 

information pfsase write to: application 

Bert E. Nordlle 

fowa State Unlvsreily 
Ames, Iowa 50Q1 1 

»™i 8 X U "Z P ^ ! “ ^ ° cponu ^* 

a * ol °BY / Qround Water. Utah 
flan. Utah 04322 ta,a Un ‘ vor aity. Lo- 


POSTDOCTORAL 
POSITION 
IN MARINE 
CHEMISTRY 

Woods Hole Ocounotfruphlc InBiitu- 
Uon Invites applications Tor the 
position of Postiluctornl Invomin 
tor This posillon Is being oFforeX 
basic roaenreh on the chemistry of 
the particle n»x In tho ocean and on 
he chemistry of HCcllmoiu-aeawaS 
Interactions, will, particular emplw! 

ala on the transport of trace metals 
and radionuclides. Preference win 

In tst t ° npi ’ ll l cnrit » With training 
in radiochemislry, Iracc-olement 

analysis, surface cliemtsLry, or geo- 

chemlcnl modeling. Send resume and 

names of three references to; 
Personnel Mnnngcr 
Box B 4 P 


WOODS HOLE 
OCEANOGRAPHIC 
INSTITUTION 


Woods Hole, MA 02543 
An equal opportunity employer M/F/H 


JEHMnograplMr. GS-1360-12. Salary $28,245- 
S3B.723. The Remote Sensing Branch of tha Nava) 
Ocean Research and Development Activity 
I™®*) ls seeking qualified applicants for lha po- 
9 , n of Oceanographer Duties include. Serving a3 
principal Investigator for planning and organizing 
basic and applied sclenilfic investlgalions ot radio 
probing of the ocean surface, and mlerpreiing the 
results of these Investigations in terms of oceano- 
graphic parameters. Specific areas of Investigation 
win include the detection and analysis of ocean 
froniB and sddle9 through the use of satellite-borne 
altimeters. Responding to Announcement No. 81- 
039. send a current SF-171 no later than 21 De- 
nn^K 981 to ,he Civlllan Personnel Office (Code 
14QA), Naval Ocean Research and Devetopmenl 
Aclhrlty, NSTL Slatron. MS 39529 or call 601-080- 
4641 lor appropriate forms or addilional Informa- 
tion. 

An EEO Employer. 

U.S. Citizenship Required. 

Planetary Sclentlat/Washlngton Universi- 
ty- The Department of Earlh and Planetary So- 
encas has available a tenure track or tenured poal- 
non beginning In lhe fall of 1982 for a geosclentisl 
wilh research Inleresla In such areas as planetary 
geophysics, pfanalary materials, or planetary at- 
mospheres. Preference will be given lo research 
areas lhal complement lhs current departmental 
program. 

The successful candidate musl have lhe follow- 
ing attributes: demonstrated creativity and promise 
O ^ 0 ' l0f1ca lfl rasearch and training; Intenl to de- 
velop a vigorous graduate research program; da- 
areto teach courses in field ol Interest and related 
levels 9 QO8C l 0nce at undergraduate and graduate 

Send resume, statement of future research Infer* 
esis. and names of at least ihrae references (0 Lar- 
jy Haskln. Chairman, Department of Earth and 
manelaty Sclencas. Washington Unlverslly. SI. 

Louie, MO 63130. Applications received Ih rough 
February 15, 1982. 

Washington University Is an equal opportunlly/al- 
Urmative action employer. 


Vincent C. Kelley and Leon T. Silver 
Graduate Fellowships 
department of geology 

TheD THE UN| V ERS| TY of NEW MEXICO 

egggg 01 New Mexico Invite, ep- 

9 n?o hpWl,lprov, C , e ioragen JSSut ° f 0raduate applicants. Eaoh 
The and °P *2 00 Q/y e 8 8,i [» n d of $1 ,000/month for 

Si award e J l fl fJ ,V8r Founda »°^ r8 . 8earch expen808 ' 

, ' awards are made on an snn .,.11 ; 3,1 ,ulfion and unlveralty fees. 

[n/aJJfsh 3 " l0nQ as th0 student maFnfa| bUt may be renewad f or up to 
wl?f h« d ? hoW3 evlcJan ca ol slanlficani I ta na BXQa| i 0n t academic stand* 
w“l be given to, bul ia not nSte'S!? ™» 8 arch. Preference 

*" application In, .h , 0a,,lc,a 'l ' 0 , applicants for lhe Ph.D. program. 

SotoI Re 2° n) Exa ^ 8 ra^l| l a (TOrtl? malh* U<l,B Pr ° 9ram ' lranaor| P 1! ’ 

f; 0 d r t,onr * A p^F cV 

RnH mpa ' AppCcatlon materials may be obtained 

cSeK EW ' nfl ' ■ 

. ! " bW “Te.N^M%ko ; 8 71 3i . 


Lehigh University. Research Associate (Post 
Ooetoral) position Involving a study of the geo- 
chemistry of meteorite metallic phases. Solidifica- 
tion experiments are planned with Fe-NI-S-P-C 
mails to determine partition coefficients of geo- 
chemically Important minor elements— Ir. Ge. Au. 
elc. Goal Is to investigate behavior ot particular ele- 
ments during tha solidification of the core and man- 
lie of asteroldal parent bodies. 

Rib position is available after January 1, 18B2. 
Lehigh University In an equaf opportunlty afllrmallve 
action employer. Sand vita and the names of three 
references to Professor Joseph I. Goldstein. De- 
partment of Metallurgy and Materials Engineering. 
0!dg. #5, Lehigh University, Bethlehem, PA 18015. 
Rsiaaroh Asaociate/Theoretlcal Phyalcal 
Oceanography. Applications invited (or two post- 
doctoral research associate positions In the School 
ol Oceanography. Oregon State University. Appli- 
cant will conduct research In theoretical modelling 
aid observational comparisons of ocean circula- 
tion. Ph.D. In mathematics or the physical sciences. 
Submit resume, brief statement ol research Inter- 
ests and three references by 1 January 19B2 to 
Prof. Pearn P. Nlllor, School ol Oceanography. Or- 
egon Slate University. Corvallis. Oregon 97331. 

An affirmative action/equal opportunity employer. 

Structural Geologist or Qeophyelolst/ 
Waahlngton University. The Departmenl of 
Earth and Planetary Sciences has available a ten- 
ure track or tenured posillon beginning In the fall o( 
1982 lor a structural geologist or geophysicist. Pref- 
erence will go lo candidates with research Interests 
In Held studies or measuremenls pertaining to lhe 
formation and evolution of continental crust. Inter- 
ests of the candidate should complement [hose of 
present faculty In geochemistry, geophyaics. and 
economic geology ol Precambrlan regions. 

The successful candidate must have the follow- 
ing ailrSxitas: demonstrated creativity and promlae 
oleicdlenca In research and teaching; Intent lo 
develop a vigorous graduate research program: de- 
sire to leach courses In field of Interest and related 
fields of geoscience al undergraduate and graduate 
levels. 

Send resume, statement of future research Inter- 
eju. and names ol at least three references lo Lar- 
ry Haskin. Chairman, Departmenl of Earth and 
Planetary Sciences. Washington University. St. 

Louis, MO 63130. Applications received through 
February 15. 1982. 

Washington Unlveralty ,s an equal opporlunily af- 
firmatwB action employer. 

Mitamnrphlo Geologist. The Department of 
Earth Sciences of Montana State Unlverslly antici- 
pates a new position In geology and Invites applrca- 
Lws lor a tenure track posillon al lhe assistant pro- 
lessor level beginning either June or September. 

1982. Ws seek a field-oriented metamorphlc geolo- 
g-st A background in economic geology or tecton- 
ics is desirable. Candidates musl be interested in 
Baching Introductory geology and undergraduate 
mreraicgy-petrology courees, and will be expected 
topart'cJpate In summer field instruction. Comple- 
ted of Ph.D. prior to appointment Is strongly pre- 
wed. Our department has 1 1 faculty and Is multl- 
tUdpllnary. B.S. options in geology, geophysics, 
geographical planning, geography, and meteorolo- 
® Md an M.S. option in geology are currently ol- 

Ssnd resume, transcripts, and three tetters of 
tecomniBndation by February 10, 1082 to: Dr. Rob- 
m A. Chadwick. Department ol Earth Sciences, 

Montana State University. Bozeman. MT 50717. 

Mxuaiia Slate University Is an affirmative action' 
oifwi opportunity employer. 

University of Hawalli Faculty Positions. 

« bepartment 0 f Geology and Geophyaics and 
ft na, ' lut0 Geophysics of the University 
■wait are seeking applicants for two tenure 
“»«PMiBons becoming available January 1. 
Applicants should have specialization In (1) 
geophysics wilh emphasis In one or mors of 
t . ma r rin6 seismology, magnetics and gravi- 
iL_ w SPOfogy/eedlmenlology. One of 
wi „f 0 S k>n8 wl11 ** ,llled Hl a rank of full profes- 
Awil°™ r at 380,818,11 or associate level. 

W tanls Bhould have demonstrated ability to 
Promote marine research commensu- 
Kau 11?, evel 01 ,he application. Ability to teach 
,, exp6Cled - The positions will be joint 
m\ UiSi 1 l ; mon !, h basls W* the Department 
taw airh 0 and Wil1 ,nvotv ® both teaching and 
WctBrf ./**? pdnB,b,l, ‘ ,B8 - Apply wilh resume, ex- 
fftreBE^ rS. f 1 PPdnlment and lhe names of 3 
Partmpn, n 8 r . mBn ' Pereonn 0 1 Committee. De- 
Hswaii u? Ge p ,0 fly ahP Geophysics, Unlverslly of 

S? no,ulu - Hawaii 08822 

Tha H£!®. ,or a PP |ica Uon8 Is January 1, 1982. 
eqi»i wr ^ ra| y 01 Hawaii le an aflirmatlve-actkwV 
opportunity employer. 

S?S l | 0 nS t '5 eonom,e Mlneraloalat/Unlver- 
stamw-wt on }*‘ Applications ere Invited for 
at ma«.QiB. Ck P 08 ®* 1, 8ff 8c0ve September 1, 1962 
l economi,. Professor level, In petrology and 
• atpectmi /P, ratogy. The successful appllcanl Is 
■ , |. h ” I®®® 1 flfaduate courses In his/her spe- 

under sraduate courees In mln- 
\ ^ 'Pafrography. and to pursue an active 
1 1” 1 "!* cnnw 0ram ' Consulting and Interacting wilh 
H The lirw ?' 00 are oncouraged. 

hi 01 2? ahofna ha8 madB a ma l° f 
r Stoloov l^s dlveral, y ‘he program in lhe School 
feA* Ge °Phy8lcs. As a result five tenure- 
U£t flre °P 0n ‘or the fall of 1902. Six 
Ml (hrinninif iu BddBd to lixe School In the fall of 
YWnoSnli he ,0tal * ull ’ llm0 faculty to 15), and 
’iMhmr 4 poaftlons will be available during 
sft f £ bulld, hg ‘hat will house the 

tel wIll^S, !? l0n Btaga ' ^ lhe auoceSsful . 

f Ph D £? dp ? ,e in 0c f u| PP |n 9 #■ 

Bncs Jn e £L a0 ,k raqulred lor this poslUon, . 
dttnu. fllven 10 patrologists with a 
SS background end with a damdn- 
noiHnataml” V 0 roomie geology of nietaSIc 
ffltaa w?h - C ITI ” ra * deposits. Qualified appli- 
mard univJ 90 10 *0^ Iransoripla of all col* . ; 
J*jh\ irriarBs^ y ’Jf 0 ? 1 rasume, statement ol ra- 

^ ,hrea fodora of reference lo: ■■ • 
^•ophyaica ij^, m0 T n ' Scfl ooi of Geology and ' 

73n iq 81 ^ ° r 0k, ahoma, Norman, . 

^bar 3| iqoi f P 8adHne f° r applications Is De- 
8 ° | oci wiUh' Facul ‘y members from lhe * ■ -* 
in C ^ n ™ in0 al ‘ho November G.SA. 

BS5SS 0 P hl0 ' and at ,he P *'»**»: .*; • 

th UrtveK ? 0n Fra Pcfaco. California. 

^ ° n lhe batfJ 1 * Okfahoma does not dfecrim'l- . • •' 
^rtilly empJ^ r raC8 ' or Bex - arK ? ' 8 811 oq u « ' 
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Affirmative ActiorvEqual Opporlunily Employer. 

Seismologlst/Unlveraliy of Utah Search 

oSSiln UrtVerBlly of Utah 13 3 *panding Its 
andKS d 08 ?" ,n lhe Da P ar * rnar 't ol Geology 
and Geophys cs by adding a tenure track facull/ 

member in seismology at the assistant to associate 

SSSL !7 aL is*** 9 wi,h backgrounds^and 
SiecteHles In seismic reflection, seismic Imaging 

Sm f 83lsmD,0 By win be given preler^’ce 
wl11 b8 axpwlad to teach undeigrad- 
0rflduala C0U,88S - and to pursue an actlvo 
research program with graduate sludents. The de- 
partment has modem leaching and research pro- 
grams In geotogy and geophysics, and has close 
assocla Ions with lhe numerical analysis and date 
processing groups In computer science, electrical 
engineering and malhemalies. The geophysics 
component ol the department has strong research 
end leaching programs in seismology, eleclrical 
and electromagnetic methods, thermal properties ol 
the earth, and potential fields. Current research in 
seismology includes: selsmological and earthquake 
research utilizing a new PDP 1 1,70 computer wilh 
plotter and terminals; monHoring of tho Iniermoun- 
laln seismic belt by a 55 station telemotored nol- 
work utilizing a new on-line PDP 1 134 computer; 
major experiments in seismic refraction profiling, in- 
vestigations of seismic propogalion from synthetic 
seismograms, application ol inverse theory to seis- 
mology. seismic properties ol volcanic systems and 
allied research in tectonophyslcs The closing dale 
for applications Is December 31. 1981. A Ph 0 is 
required for this position. Applicants should submit 
a vila. transcripts, a latter describing his her re- 
search and leaching goals, and names ol five per- 
sons for reference lo William P. Nash. Chairman. 
Department of Geology and Geophysics. University 
of Utah. Salt Lake City. Utah 84112 
University of Utah is en equal opportunity affknvt- 
live action employer 

Positions In Oeeanography/VIMS. The 

Virginia Institute of Marine Science (VIMS) School 
of Mamie Science invites applications for two slate 
tended, oceanography research and reaching posi- 
tions at lhe levels of Senior Marine Scianiisl VIMS 
is a broad-based marine science establishment 
with a mission to provide sound and limely advice 
to executive agencies and the legislature and to 
conduct incisive research programs. The School ol 
Marine Science oilers M A. and Ph D programs 
with a faculty of 66 and 1 39 graduate students 
HEAD. DEPARTMENT OF GEOLOGICAL 
OCEANOGRAPHY f 13) 

Applicants are sought wilh research interests in 
estaurme sedimentary geochemlslry, dynamics ol 
cohesive BBdlmenl transport, or estaurine and 
coastal morphodynamics. For further information 
contact Dr. Robert Byrne (VIMS). 804-642-21 1 1 
(Ext. 173). 

ESTUARINE AND COASTAL HYDRODYNAM- 
ICS (Position #204) 

A physical oceanographer with a strong interest 
In Interdisciplinary approaches to complex estuarine 
and continental shelf problems is desired. For fur- 
ther Information contact Dr. Bruce Naitaon (VIMS). 
604/642-6131 (Ext. 244). 

Candidates lor both positions should have estab- 
lished research credentials and ba dedicated to fur- 
thering the research and educational programs of 
(he Institute. Demonstrated ability to generate ex- 
tramural support is expected. Salary range Is 
$24,672 fo $34,107 and faculty rank is commensu- 
rate with qualifications. 

Applicants should send a comprehensive curricu- 
lum vita, reprints, and at least three tetters ol rec- 
ommendation by February 1. 1982, stating specific 
position of interest, to: Employment Manager. Per- 
sonnel Office, College of Wm & Mary, Williams- 
burg. VA 23185. 

An equal opporlunlty/afflrnialive action employer. 

Structural Qaologlat/Unlverslty of Wyo- 
ming. The University of Wyoming. Departmenl ol 
Geotogy and Geophysics seeks applicants for a 
tenure track appolnlmenl In slructural geotogy ex- 
pected to be available beginning tall semester 1982 
or earlier. Dulles wffl lncludB leaching of undergrad- 
uate and graduate courses In structural geotogy. 
supervising MS and PhD theses, and research In 
structural geotogy. Appointment at assislanl profes- 
sor level Ib preiarred, but applicants requesting ap- 
pointment at higher rank will be considered. Salary 
open. Applicants must have PhD degree and be 
versed In quantitative theory as well as field appli- 
cations or modem structural geology and regional 
tectonics. 

Applicants should provide, by January 1, 1982, a 
resume, three tetters of reference, and a teller of 
application Including a slalemenl oi current re- 
search Interests and courses which the applicant 
feels quanflBd to teach. Applications should be sent 

to: • , ' 

Dr, Robert 8. Houston/Head 
Department ol Geotogy and Geophysics 

University of Wyoming ■ 

Laramie, Wyoming 82071-3008. ■ 

The University of Wyoming b an equal opportunl- 
ty/afflrmalfve action employer. 

Marine Coordln.tor/Unlverelty of 8oirtH 
Florida. Baccataureete degree .to a science, ms 

endfor 5 years experience In. oceanography or a re- 

: ■ 

. ; Apply with resume and referenues to. 

; '. • , Chairman ■ . . 1 

uarfna Sdance 


cSSSS ?n Ut f ,hl Faeu,l » no. Thd 

nK ? ° Geology and Geophysics mules n n - 
pjcauons for four tenure track posAons a , ,ho as 
slsfanl to associate professor level 

t) Economic Gootogy: The spoolic area □! ex- 
pertise is open, howevor. preference will an 
given ro candidates whoso research intar- 
051s are in goologicnl. geochemical, or p&i- 
rologlcal characteristics of motolhc minora) 
deposits 

2) Sedimentary gootogy: Applicants should 
have research Interests in modem or nn- 
ctenl sedimentary basins. 

3) Seismology Applicants wilh backgrounds 
and specialties In seismic rellecilon. soismlc 
Imaging or IhBurelical seismology will too 
given preference. 

4) Potential ffeWs GuophysidsI with specially 
m potential iheoiy including gravity and 
magnetics. (The closing dato fur ihls posi- 
tion is January 31, 1982). 

. Ph K?r? r 5 qulvalDnl 18 squired. The vacancies 

ere to be filled by Seplembor 19B2; the closing 
^ for app, | C a ,| ons for posikons 1-3 >s December 
31. 1981. Applicants should submit a vita, tran- 
scripts. a tetter descnblng his-hBr research teaching 
8SS 8, WMl n°me» ol live persons for reference to 
Wr^lom P Nash. Chairman, Departmenl of Geology 
and Gaophys-cs. University of Utah. Sail Lafco City 
ulah 84112 ’ 

The University of Ulah is an equal opportunity af- 
firmative aclion employer. 

Princeton Unlvarsity'Waler Reso ureas 
Program, Doparimont ol Civil Englnoorlng. 

Departmenl ol Civil Engmeonng invites applica- 
tions for n (anuro track. Ihrao-ya.ir nppoinlnionl at 
Ihu assistant professor rank hc-uinning on or ho loro 
Seplembor 1982 Responsibilities include grad unto 
and unriorgraduato teaching in hydialagy anil water 
resources, and p.irtir.ipniiaii m ronu,i«i:ii into mthvr 
hydrological procopsos msoemted wild inlilii.itun 
nnd unsnlur.ltc-d flow or cliomii.nl pitv-ps^ns ■ nn) 
transport m tlio unsnlumloU zoiio C.irirktolo musl 
hnvo Ph.D dogroo with domoriMr.itLil lo.lclniu| 
ability and scholarship 
Submil resume and icrleiencos lo 
Eire F Wood. Dnpdor 
Water Rosouicas Program 
Dcparlmonl of Civil Enginceuri] 

Princeton Universily 
Princeton. NJ 0854-1 

Princeton Universily is an .llfirnutivr* action cqu il 
opporlunily employer 

Geophysical Flufd Dynamlolat Physical 
Oceanographer. Applications no sol-cued lor n 
lunror facully posihon in ocean physics r»r dynamics 

to bogm m the acadomic year 19B2-B3 Areas of 

intaresl to tho Department Include analytical. n u . 
meucal and laboratory modeling ot phys'C.ll pro-c- 
esses and phanomena in ihn su.i 
Yaio Um varsity is an equal opportunity affirms live 
action employer and encoumgc-s women and mem- 
bers ol minority groups lo com pole tor this posmon 
Curriculum vitae, publications, and the names ot 
throe or more referees should be sent by 31 De- 
cember 1981 to Robert B Gordon. Chairman. Do 
pertmenl of Geology ami Geophysics P 0 □{>« 

6666. New Haven. CT 0851 1 

Research Associate Position University of 
Arizona. The Lunar and PiannUry Laboratory an- 
ticipates that a postdoctoral position will become 
available in January 1902 This is a one year, non- 
renewable position The position will involve labora- 
tory studies of the Inlrared spectral reflectances of 
meteorites, terrestrial silicates and ices These data 
will be used ter interpretation of high-resolution 
spectra of asteroids and other planet satellites Ap- 
plicant should have experience with IR spectro- 
meters al rhe telescope and in the laboratory 
Vila, bibliography, and three tellers ol reference 
should be sent by December 31. 1981 (o 
Dr. Larry A Lebofsky 
Lunar and Planetary Laboratory 
University of Arizona 
Tucson. AZ 85721 

Equal opportunity aflirmBtivB action Rite IX Sec- 
tion 504 employer. 

Faculty Positions. Tm Faculty Positions m 
Geofogy. Tenure-track positions In geotogy. assist- 
ant professorships. Ph.D. preferred or equivalent 
experience. Fall 1982. 

Petmtogist-MinsralOQist. Candidate musl ba 
able to teach Introductory geology, mineralogy, pe- 
trology. geochemistry, and optical mlneratogy pe- 
trography. 

Invertebrate Pateontohgtst-Soft-Rock G eotogisL 
Candidate must be able (0 teach courses in inverte- 
brate paleontology, mtcrapateontofogy, sedimenta- 


EOS. vol. 62, no. 48. December 1, 1981 1168 


hon. and historical geology Addilional export iso m 
recant merino environments highly desirable 
Applicants are expected to do research in their 
areas of e#pon<so. and to rend sludnnts' field tops 
Siroirg teaching and research comrmlmonts oxpuct- 
od Submit application* wilh rosumo and copio3 of 
transcripts, and hnvo Ihroo totters of roconimonda- 
llon3 son i to lire Chairperson. Dcpnrlnwnt of Earlh 
& Space Sconces. Indiana Univotfidy-Purrtuo Uni- 
versity al Fori Wnyno. Foil Way no. Indiana -18805 
Indiana Univorsily-Purduo Univorsity is an equal 
opporlunily.'aHIrmarrvo action ompfoya; 

STUDENT OPPORTUNITIES 

Earlh and Planetary Sclenaoa, Maaaachu- 
aalla Institute of Taohnorogy, Q U r Depart- 
monr has research and leaching assistant ships 
avairabfo tor new graduate sludents enrolling m 
Septembor 1982. Research opportunities encom- 
pass a wide range ol topics in planetary sciences, 
geophysics, gootogy. geochemistry, and petrology 
Students with undorgrndualo moiars in geology, 
physics, chemistry, malhomatics and engineering 
nro encouraged lo apply. Detailed information can 
bo obtained from Dcbby Roeckcr. 5-t-fl 12A. M I T 
Cambridge. MA 02139, (017) 253-3380 

Graduate Reaeareh Aaalalanlahlpa In 
Phyalcal Oceanography. Oppotlumhos fnr 
graduate study with Rosen, ch assislnnlsfiip avail- 
Hbla lor slude nls intarosred in M S or Ph D pro- 
grams A summer ptograni with stipund is open to 
cnlifiga junrors Wniu Dougins Cnlil* oil. School of 
Oceanography. Oreqon State Univursity. Corvallis 
OR 07331 

Graduate Aasialantahlpa Folio wahipa In 

Applied Palaomagnolia Roaearch. Opiwr- 
im litres for study, with ror-enrch a* s i9r.ini-. tups 
avnilnhlu ter Mudoirts internstoil m M Sc nr f ] M D 
program* nt the Criforaiki Sr.huol ol Mines llo- 
setrch topics cunlur .iruund .i|ip|n-d inlonriinipiofic 
invusluj-ilions 111 t'cnncrmc geotogy. slructiir.il gout- 
exjy nnd str,illrjM|itjy {linger, e-,' a .wl Include Such 
arena ns tho Stillwater Comptox. western (Cenozuic 
vole mi ns pfutons) and eastern (cure complex ••si 
Basra and Rnnge. ccmlral Colorado and Hie I’oAdcr 
Hiver D.ism Studenls with undergrruiu-ife iruiors m 
geology, gcophys-cs md physics mu oncuur.iged 
to -ippiy Dr< tailed information can he obMmed 

tram 

Jot m Goissrnan 
{topailmenl of Oe> '!>.>gy 
Co). i Milo School of Minus 
Col-Ion. Cofoncfu B040 1 
iJOJj 279 8300 E«r 2D93 

Qraduato Teaching A Reaeareh Aaiilat- 
anlshlpa Univorsity ot Houston. G».vi.,.«,. 
tench -ng A (VSOnrrh .IS'-iM.mtsIrp ; .iva-icit-V ir- 
qualil-ed persons -nlewsk-d in Sp:ic-‘ I'r-vs-cs al 
Ihu Un-.e, sily Ol Htiuslcre Om •'tpvi-i'nnr.r.ii pr.v 
gnm fc.irurcs ,-Kkel 4 i-ai’-voi- borne studio* ol t'-.- 
ionosphere S maqi'uto'r.ii(irL-iCinosphere . oup-lm.) 
Efrijihasi* has til- on on active e-ponmcnl* most 
,o»»it Lro-rg a rockai-hal'oon campa-jn ar Sip'e 
station. Antarctica m Dc-cember 1980 Fuiuro work 
Includes a study of pu's-lfreg n'.rrcra 4 pjiiir-pni-on 
in yViuertiole ll an auroral quenching •-cire'-rror-l 
The toooreiical pr-agrarn is on plasma wg.es -n me 
sola, w-nd 4 modeling ol phenomena related lo 
current experiments Ass s to rv ships for test year 
students begin at S600mo along with out of slate 
furtion wa-vers Graduate Chairman. Phys.cs Dept 
University of Houston Central Campus Houston 
TX 77004 EOE 


SERVICES 

PETROLEUM DEPOSITS. If you are financing, 
planning, designing, exploring, drilling, or dggmg in 
connection with any form ot energy, you need this 
complete, up-to-date book about the world s petro- 
teum deposits Includes production and reserves for 
areas Hardcover. 6^9 Inches. 378 pages Table 
of contents, drawings. Index, references. 1974. 

S50 Taisch Associates. 120 Thunder Road Sud- 
bury. MA 01776. 

EST SERVICES. Scientific Translations From 
Russian to English. Specializing in Hydrology. Wa- 
ter Resources, and the Earth Sciences: pure re- 
search. engineering, construction, systems analy- 
sis. mathematical modeling. Experienced, extensive 
academic training, ISyeais professional experi- 
ence as a geohydrotogisl Donald J. Peicious. 3219 
Cantina del Saguaro. Tucson. Arizona 85706 |602l 
743-0863. 


Latest Releases from AGU 


Zagroi'Htndu Kuih*H1malaya-Qeo- 
dynamlc Evolution (1981). F. M. Dd- 
lany and H. K. Gupla, editors, illustrated, 
foktouts, separate maps, 332 pages. 

$28.00 (QD0300). Geodynamics Series. 

Presents data on the isotopic dating ol 1 
Himalayan rocks and discusses Uie geo* 
chemlstiy of an undistributed opfflolite se- 
quence. Research Includes: Focal mecha- 
nism solutions and Iheir tectonic implica- 
tions lor lhe entire region; the problems ol 
selsmktlty and continental subducllon along 
the Chaman and subsidiary faults; plus sur- 
face wave dispersion and attenuation stud- 
ies for the entire region. ; 

Anelaitidty In tho Earlh (1981), F. D, 
Stacey, M. S. Paterson, A. Nicolas, edi- 
lora, illustrated, 128 pages, $15-00 
(GD0400). Geodynamics Series. 

Recent progress In the study of slow de- 
formation by the processes of mantle con- 

fi American Geophysical Union 
, 2000 Florida Am..’ N.W' 

Washington. O.C, 20009 

Can toll free BOO 424-2488 

or in lhe Washington. pC area 462-6903 


vection and the conelation between high 
attenuation and low resistance lo creep (9 
emphasized In this volume. Preliminary 
conclusions derived from laboratory obser- 
vations on altenuaiion indicate the impor- 
tance ol crystalline defects, especially dis- 
locations. Thus crystal dislocations may be 
responsible [or both the plasticity and ana- 
lasilcily ol lhe manlle. Current opinion is 
scrutinized and new observations are pre- 
sented in (his collection ol reports. 

Evolution of tho Barth (1981), O. L. 
Anderson. R. J. O'Connell, W. S. Fyte, 

E. A. UbimoYa, editors, Illustrated, 300 
pages, *19.00 (GDQ500). 

' Geodynamics Series. 

- Report? on the current slate of research 
into the geophysical and geochemical evo- 
lution of lhe earlh. Wet begin io understand 
(he general structure and internal convec- - 
live motions that control lhe earth's sur- 
face, our environment, arid our resources. • 

• •Zfy.o discount . • ' 

to AGU membeiS [■■■ 

■Orders under $50 [BpS 

musl be prepaid . "■ • 


i 
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AGU 


John F. Dewey — Tectonics Editor 


'! want (he journal lo acquire a reputation (or very rapid, 
Fair, and accurate reviewing.' asserted John F. Dewey, edi- 
tor-in-chief of AGU's newest journal, Tectonics. Dewey said 
that he will rule the bimonthly, which will begin publication 
in February, 'with a bit of a rob of iron' to ensure that Tec- 
tonics Is ’where only original and Important papers are pub- 
lished,' 

‘I'm going to be very strict with reviewers.' Dewey ex- 
plained In his quick British clrp. ‘If the review does not 
come back to me within 10 days to 2 weeks. I'll review the 
paper myself. I'm also going to have a system whereby, i( a 
paper needs major surgery alter being refereed, it will be 
rejected. Papers will have to be in virtually publishable con- 
dition before (hey are first submitted, 1 he said. 

A rapid reviewing process and a demand for high-quality 
papers will distinguish Tectonics from other journals that 
touch on the field, Dewey said. The new journal also will 
carve out its niche by being heavily weighted toward the 
geological aspects of plate tectonics. There's no other jour- 
nal that emphasizes that aspect.' he noted. He also pointed 
out that Tectonics will not detract from the red section of 
the Journal of Geophysical Research. While JGR-Red con- 
centrates on the geophysics of tectonics and marine plates, 
Dewey wants to emphasize continental tectonics. 

Concerned with high standards. Dewey talks about the 
birth and growth of Tectonics: ‘I II be very happy onco the 
journal has, say. two years of lino issuos under Its belt. It 
lakes six months or a year or even two years to accelerate 
to got a lino journal going.' 

February's issuo will inciudo six or seven papers, but 
Dewey said ho aims tor high quality, not quantity, ot pa- 
pers. 'I don't care If we oniy publish four or live papers an 
issue, provldod those papers are truly first rate.' 

Aiding Dowey win bo Paul Tapponnier as European edi- 
tor and B. Clark Burch fie I as North American editor. A 
board of associate editors will assist them. 

Dewey, a native of London, received Ph.D. and D.I.C. 
degrees In 1860 from Imperial College. University of Lon- 
don. He lectured on structural geofogy at the universities of 
Manchester and Cambridge from 1960 to 1970, and then 
he joined the State University of New York at Albany. 


Meetings 


Physics and Chemistry of Ice 


The Sixth International Symposium on the Physics and 
Chemistry of Ice will be held on the Rolla Campus of the 
University of Missouri on August 2-6, 1 982. The sympo- 
sium, to be convened tor the first time in the United States, 
will cover fundamental studies of Ice phases, experimental 
and theoretical work, and investigations that depend in part 
on the properties of fee (including meteorology, atmospher- 
ic electricity, glaciology, planetary modeling, engineering 
problems caused by ctathrate fees, and the biologicar ef- 
fects of ice formation). 

Other topics to be covered include diffusion and relax- 
ation phenomena, lattice dynamics, electrical and mechani- 
cal properties. Ice evolution, extraterrestrial Ice. surface 
structure and properties, ice chemistry, and geological evo- 
lution as revealed by ice samples. 

Abstracts must be written In English and include authors' 


... 


John F. Dewey 


In 1967 he came to North America on sabbatical as a 
visiting research associate at the Lamont-Doherty Geologi- 
cal Observatory. ‘It was Just luck that I happened to be on 
sabbatical at the dght place at the right time,’ Dewey said. 

It was then that some of Ihe scientists— such as Xavier Le 
Plchon, Walter Pitman, and Lynn Sykes— vital to the devel- 
opment of plate tectonics were at Lamont working on the 
theory. 'I learned a massive amount from these people, In- 
cluding a whole new methodology for the science of geolo- 
gy. In a period of about three months,' Dewey reflected, 

'my attitude towards geology was transformed,' to viewing It 
In terms of pJale tectonics. 

In 1980 he was promoted to distinguished professor at 
Albany. This Christmas he will step down from that post to 
become professor of geology at the University of Durham in 
England and research professor al Albany. He will continue 
(o pursue his current research, which Includes study of the 
neotectonic evolution oi Anatolia; the structural history of 
the Err, Eta. and Sllvretta nappes in eastern Switzerland; 
stratigraphic and thermal evolution of rift basins and hydro- 
carbon maturation; and Ihe tectonics of overthmst belts and 
the evolution of foreland basins. Dewey also plans to write 
a graduate textbook on the principles of plate tectonics. 

'What I would like to look back on In 20 years when I re- 
tire,’ Dewey said. ‘Is to see a row of Tectonics issues that 
essentially would form a handbook (hat would be the first 
place people would look for the critical data on and synthe- 
ses of the regional tectonics of the world .’— BTR 


names, paper title, and a two- or three-sentence summa- 
ry; deadline is January 15. Extended abstracts and regis- 
tration forma are due May 1 . Registration fees are $75 for 
professfonals and $26 for students. A $25 late fee wilt be 
charged for registration received after May 1 . Queslfons on 
the technical program should be addressed to the confer- 
ence chairman. Patricia L. M. Plummer. Graduate Center 
lor Cloud Physics Research. 109 Norwood Hall, University 
of Missouri, RoIJa, MO 65401 (telephone; 314-341-4340). 
Information about the social program, registration, and 
housing can be obtained by writing to the coordinator. Mar- 
tha Fort, 105AH/SS, University of Missouri, Rolla, MO 
65401. 

The conference Is sponsored by the American Physical 
Society, the American Chemical Society, the American Me- 
teorological Society, and the International Commission on 
Snow and Ice of the International Union of Geologists and 
Geophysicists. sft 


National Aerospace Meeting of The Institute of 
Navigation 


by Patrick Fell 


The program for this year's aerospace meeting of The In- 
stitute ot Navigation addressed developments in the evolv- 
ing Global Positioning System (GPS) ot navigation satel- 
lites, inertial navigation systems, and other electronic navi- 
gation systems and their applications. Also included in the 
program were a limited number of papers addressing the 
geodetic use of the GPS system. 

The Global Positioning System is a constellation of 18 
navigation satellites boing developed by the Department ol 
Detense to provide instantaneous worldwide navigation. 

The system will support a multitude of military applications. 
The first papor by Jacobson reviewed Ihe engineering de- 
velopment of GPS navigation receivers stressing the use ol 
common hardware and software modules. A later paper by 
Quid described the mechanization of a digital receiver for 
GPS applications designed (or taster acquisition of the 
spread spectrum satellite transmissions than analog receiv- 
ers. The paper by Brady discussed the worldwide coverage 
that is provided by the limited number of satellites that will 
constitute the GPS constellation through 1983. The capabil- 
ity provided by (he satellites presently on orbit would sup- 
port a variety or experiments at almost any focalion. Tables 
of multiple satellite availability are provided (or numerous 
worldwide locations. For civil aviation applications, Vogef 
addressed the satellite geometry considerations tor low 
cost GPS user equipment. Esposito described the Federal 
Aviation Administration acceptance tests of a GPS naviga- 
tion receiver, and Hopkrns discusserf lhe design and capa- 
bility of an integrated GPS strapdown attitude and heading 
reference system for avionics. 


Scholarship Assistance 

for Minority Students in Earth, 
Space, and Marine Science 
For 1982-1983 


The American Geophysical Union is once again pleased^ 
participate In Ihe American Geological liibiliule's Minority 
Scholarship Assistance Program 1 


Eligible Candidates are; 

Graduate or undergraduate- students with good 
academic records 

Enrolled In. or applying to. air accredited institution to 
study earth, space, or marine science 
Black. American Indian, or Hispanic students who are 
U S citizens 


For a /Iyer /or your student, call or write to: 

Member Programs • American Geophysical Union « 2000 
Florida Ave.. N.W. • Washington, D.C • 20009 462-690J w 
800-424- 24S8 outside the Washington, D.C. area 
For applications, write to: 

William H. Mathews III, Director oi Education • American 
Geological Institute • Box 10031. Lamar University Station » 
Beaumont. Texas. • 77710 


Application Deadline, February 1, 1982 


AGU CHAPMAN CONFERENCE 


RAINFALL RATES 

April 27-29, 1982 Urbona, Illinois 

Convenor: D. M. Hersh field 


Sessions planned; 

Atmospheric physics as related to rainfall process- 


Measurement; mass (lipping bucket), photoelectric, 
magnetic, and remote methods. 

Models: physical, mathemnlicul. and statistical. 
Applications: point, area, quosihorizontol path, sur- 
face, troposphere, and stratosphere. 


Call for papers published in EOS. July 14. Abstract 
deadline: December 21. 1981. 


tectonics 


John F. Dewey, editor-in-chief 
Paul Tapponnier, european editor 
B. Clark Burchflel, north amerlcan editor 


Geodetic applications of the GPS system to mapping, 
charting, and geodesy were summarized by Senus who 
described iwo programs under development by the’ De- 
fense Mapping Agency. These Include the first GPS receiv- 
er tor space application aboard a future NASA LANDSAT 
mission and Ihe testing and development of geodetic re- 
ceivers lor terrestrial surveying operations. This latter pro- 

SSSfJlfeSft! 1 p0n80fad b y DMA ' NASA. USGS, and 
NOAA/NGS. The paper presented by Evans described the 
accuracy obtainable (or estimating changes In geodetic re- 
ceiver antenna positions using GPS Doppler techniques 
A second major area of discussion was Inertial naviga- 
tion systems and related topics. A paper by Glardlna pre- 

? p * ra,,V9 ,? udy of algorithms used In strapdown 
navigation systems. Hung discussed the effect of accelera- 

i 0rr »? rS Cau , Sed by veh,c,e r °tatt°n8 when strapdown 
navigation systems are not located at the center of rotation 
Bachman presented flight test results for Ihe ring laser ovro 
navigator, and DIPasquo discussed ihe design deflnltiontor 
an advanced aircraft Inertial sensor system. Other papers 
deaHng with hybrid strapdown systems, navigation systems 
planning, memory requirements for aerospace navigation 
systems, and aircraft velocity sensing were presenled 

n Jssr co,, ? c,ton papers obSTSSmi 

navigation systems. OnB such system, the Jolnl Tactical In 
formation Distribution System (JTlDS), Is a defense 
munlcaHon 8 system providing the means for obtalnCac- : 
curale range measurements to support relative ' 

PapJ, S by Weiss and Rome deseffi SgatalSSs 
o( (his system. A paper by Gupta discussed nmilT? . 

tor' ih! < Rf- 4 R d y Qtn ® discussed erroffi ddoffianBs ' 

' So? BCAS ® ll 5 ral1 “Mm. avoidance system 'Garzi " 
. Robles presented p paper on an autonomous Dpp^ wtel- , 


tectonics will keep you abreast of: 

■ Recent advances In experimental 
techniques! 

• The development of new theorlesl 


Successful solutions to problems 
In crustal evolution through 
currant global tectonicsl 


Students $10 AGU EGS $20 
Volume 1 February 1982 


bimonthly thereafter 


ORDER NOW! 


American Geophysical Union 

2000 Florida Ave., N.W. 

Washington, D.C. 20009 

462-6903 

800-424-2468 outside the Washington. D.C. a fea _ 


Honing system using the NiMBUS-6 satellite. 
moored ,or free-floating buoys and weather balloons 
single satellite pass. • . , ■ ' nr jmi 


oiuyie satellite pass. • . , ■ . -4* 

The meeting was Informative for Ihe participant s, u 
ly addressing navigation, but offered some useful 1 


ly aaaresglng navigation, but offered some usem- 
tlon to some In the AGU. community. A volurrie or r 

raarfiM. u' i *M.. Mav natron,*- 


ceedings 


me in me alsu. community. * vuiu.i.« ~ , 
Is available from The Institute of Navigairon, 
15th Street, N.W., Washington, D. C, 


832, 81 ij 15th Street, N.W., Washington, D. C. 

This tHBatinn ronnrt who nrannmri find SLibWHl^ fyl's. 


This meeting report was prepared and submkl A, 
rick Fell of Ihe Space and Ocean Geodesy Brarjm,?* 
and Surf ace Systems Division, Naval Surface Wsapw t . 
: Gehier. fiahlnrrin 


Ocean Sciences: 
AGU/ASLO Joint Meeting 

/UT a joint meeting of the American Geo- 

fff physical Union's Oceanography Section 


'joJnl Meeting 

wmf A (S 


A joint meeting of the American Geo- 
physical Union's Oceanography Section 
and Ihe American Society of Limnology 
and Oceanography will be held Febru- 
ary 16-19, 19B2, in San Antonio, Texas 


Registration. Everyone who attends the meeting 
must register. Preregistration (received by January 29) 
saves you time and money, and the fee will be refunded if 
AGU receives written notice of Inability to attend by Febru- 
ary 8. 

Registration rales are as follows: 

Preregistration At Meeting (after 1/29) 
Member ** ™ 

Student Member 525 $40 

Nonmember $75 $90 

Student nonmember $32 $47 

Registration for 1 day only is available at half the above 
rates. Members of American Geophysical Union, American 
Society of Limnology and Oceanography, Marine Technolo- 
gy Society, and American Meteorological Society may reg- 
ister al the member rales. 

The difference between member (or student member) 
registration and nonmember registration may be applied to 
AGU dues if a completed membership application is re- 
ceived at AGU by May 19, 1982. Current AGU annual 
membership rates are: $20 members; $7 student members. 

To preregister, fill out the registration form, and return il 
with your payment to the AGU Office. Your receipt will be 
Included with your preregistration material at the meeting. 
Preregistrants should pick up their registration material at 
ihe preregistralion desk at the El Tropicano Hotel, head- 
quarters for the meeting. Complimentary badges for guests 
not attending the scientific sessions will be available al the 
registration desk. 

Hotel Accommodations. Blocks of rooms are be- 
ing held at the El Tropicano, the St. Anthony, and the Gun- 
ler hotels. Read the housing application and MAIL THE 
COMPLETED APPLICATION FORM TO THE HOUSING 
DEPARTMENT, San Antonio Convention and Visitors Bu- 
reau. P.0. Box 2277. San Antonio, Texas, 78298. MAIL 
EARLY to insure confirmation at your preferred hotel. 
DEADLINE FOR RESERVATIONS IS JANUARY 15. 1982. 
Please do not write or call the AGU office for room reserva- 
llons. 

Social Events. Complimentary refreshments will be 
served dally from 9:30 to 10:30 A.M., from 2:30 to 3:30 
9.M., and again at the Ice Breaker immediately following 
He session on Tuesday evening. 

A luncheon Is planned for Wednesday in the Southwest 
Crall Center, one of the Southwest’s finest examples of 
french archllecture of the late 1800's. Fred Spllhaus, Exec- 
utive Director ot AGU will speak on Society Collaboratlon- 
Siiength for Ocean Sciences. Reserve early as space Is 
limited. Cost-$8.75 per ticket. 


Program Summary 

All of the sessions will be held 
Tuesday 

Panicle Fluxes I (AM) 


Btotogy and Physics 
ol Ice Edges (AM) 

town-River Interaction (AM) 

Larfle-Lake Processes (AM) 

(AM) 

Panide Fluxes II (PM) 

jtotyw and PhysIcB 
« Ice Edges (PM) 

°csan-Rlver Interaction (PM) 

U^fle-lake Processes (PM) 

(PM) 

Marine Opu C g (p^) 

Wednesday 

Oceanographic 
Pro 9 r ®m (AM) 

geochemical Cycling (AM) 
SANDS (AM) 

Small-Lake Limnology (AM) 
Mesoficale 

(AM) 

•SSfiTWF* 

^wchamical Cycling (PM) 

&8TV 

^H-ake. Limnology (PM) 
^cessas .(PM) 


in the El Tropicano Hotel. 

Thursday 

Anthropogenic Inputs (AM) 

Feeding Dynamics (AM) 

Particle Fluxes III (AM) 

Coastal processes I (AM) 

Climate and 
Productivity (AM) 

Anthropogenic Inputs (PM) 

Gulf of Mexico 
Biology and 
Circulation (PM) 

Particle Fluxes IV (PM) 

Coastal Processes II (PM) 

Microscale Processes (PM) 


O El Tropicano Hotel 
110 Lexington 

0 Gunter Hotel 

205 East Houston 

O St - Anthony Hotel 
300 East Travis 

© Southwest Craft 
Center 

300 Augusta 


auufcmimm ... . •; U iW / . ll 

OtoHh^Crrt '4' * . fi P , 

K»«ivate l|i *<v . ; i 

N Iff * (W|- i s 

« ill tofl&Skr’ >’ * i" 1 " i". 

T jggfcanggn m , ' 1 \ • ........ : .. 

Ocean Sciences: AGU/ASLO Joint Meeting 

February 16—19, 1982 
San Antonio, Texas 

IMPORTANT INSTRUCTIONS f . . . 

The San Anlonio Convention and Visitors Bureau will niaku hotel assignments upon raiuipt oi tin* oiticicil Housina 
application, provided that it is properly filled out and all necessary information is given All rooms will W assigned on 
a first come, first serve basis. All requests must be on this form. Telephone requests tuv not accepted. ^ OjT IClAL HO 
TEL CONFIRMATION WILL ADVISE DEPOSIT POLICY. 1)0 NOT SEND MONEY Wi l l i THIS FORM. 


.•Vjl.r vVil.O 
Joint 


Ocean Science Meeting 

American Geophysical Union /& flOx Wii.o 

Housing Department Cutoff date lor tesetvatlonx w ) 

San Antonio Convention and Visitors Bureau January L r ». l‘)S2 \ * j 

P.O. Box 2277 TOkjQW 

San Antonio, Texas 78298 

HOTEL-MOTEL PREFERENCE Indicate by t lumber (11(2) Ol Failure to list maximum number of choice will n.‘>ulr m M.v: .is 

form will be returned foi additional selections 


El Tropicano Hotel 
Single $37 
Double S47 

3 to a room $55 

4 to a room $63 


St Anthony H'-tel 
Single $+1 
Double twin fhi ■ 
Double double $S0 
King 178 
3 to a room iSO 


(hrnl-r Hotel — Arne .«1 ..1.11c 

Nnglo i 

li'Mibte vll _ Tune >l 1,1 1 

t it. a ro’>nt $“» 1 
4 to a n»ini ?»jI 

!.'ip<irturc -J.ite — 


TYPF OF ACCOMMODATIONS DESIRED List below Ihe names of persons occupying each room 
PTPE OF ACCUMMUun (INDICATE THOSE SHARING ACCOMMODATION?) 

Stng)e(s) (I person. 1 bed) NAME r, ' PE ° r RQON1 

Doublefs) 12 persons, 1 bed) 

Twins(s) (2 persons. 2 beds) ~ 

Mulliplels) (3 persons) — 

Multip!e(s) (4 persons) — 

Suite (1 bedroom; parlor) 

Suite (2 bedrooms, partorl 

mi CONFIRMATION TO: (IW only on e p.non .o k*. II .his Is being s e n, in lor a group o. poople. bo 

sure others do not duplicate. ) 

- Address 


Telephone No.: A.C.( 

RETURN THIS FORM WITH 
PAYMENT TO: 

Meetings Registration 
American Geophysical Union 
2000 Florida Ave., N.W. 
Washington, D.C. 20D09 

PLEASE PMKT CLEARLY 
NAME ON BADGE ' — 


Friday 

Microbial Dynamics (AM) 

PROBES (AM) 

Measurement 
Techniques (AM) 

Coastal Processes III (AM) 

Bloturbation (AM) 

Microbial Dynamics ,(PM) 

General, u .. 

.. Oceanography (PM? 

Measurement^ 
Techniques (PM) . . 


AFFILIATION 


MAtUNG ADDRESS 


Telaphone# 
Addrew durii 


fu pregram and iw*Ung ■ 

to el meir**ra AOU/ASLO 
nt die meelno. 


Ocean Sciences: 
AGU/ASLO 
Joint Meeting 

February 18- 19. 19$2 
San Antonio. Texas 

REGISTRATION FORM 
Days you plan to altend 

□ Tuesday li Wednesday 

□ Thursday L) Friday • 

Ptoua check appropriate bw 

Mirnbar* o* apenswYw aottawt way regt*- 

tar al tia member r*a* 

1 1 Mmber AflU 
1 1 Mamper ASLO 
\ I ManMi *pOM»i »8 _ 

AMS-AflWioui Mataixota^ai SocW 

MT8-Martne Techno»W Soet«/ 

□ NonmamMr 
HtmnwmbM 

Tharlltararica mamMi (or Mudom 

■nimbwt ragUTOiion and I nonmamtiar 

regWaaon may M appeal » AOU duaa « n 

compMod membMinp appkcauon li 
iBcalvw] al AGU try May IB, iWECurrwfl 
AQU AnriuB) marreonWp iat» a«». S 2 Q 
Memlwt: V 5 tudem 

Prdmglilrania 

Your reca^X wfl t» » your prartjpslrajion 

Ttia ratf ilrtt)on Itawt* b«taA«aad*< 
written rwUMOflna billy to aiwnd la rKBWd M 
lha AGU otkea by Febwaty 8 . : 

| o«ca Uia Balerenee Nottmw ) 


DEADLINE FOR RECEIPT OF 
PREREGISTRATION 
January 29, 1982 

(ralea applicabte only it received by January 29 with payment) 


ill! 


MEMBER 


Mora than 
on* day 

mss 


U 127.60 
LJ. $12 50 
,j fjrse 
L'i4<S00 
S5 


STUDENT MEMBER □ S2S 

NONMEMBER fJ Vi 

STUDENT NONMEMQf ft Cl (32 

AB5TRAOTS Uanuaiy tS. 1«2. EOS) 
LUNCHEON WEDNCSQAY. FEBRUARY 16 


Cnaroe 10 ( jv-sa 

i I Matter dard 


Can) ififnOn — — — ' 

Eipurainyv — - ■ ■ ■ ■— — — 

5>jn»tu', — — ■ - — 

Other payments (Please Identify) $: — ■ ; — 

■ Total enclosed L — — 

(All ordara nun) be accompanied by payment or erefw cart 
mtomiaUon. Meha check payabte lo AGU) 


ili 


OHICt W‘ 






